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Abstract 
 In 2004, the United States Coast Guard (USCG) and the National Oceanic and 
Atmospheric Administration cosigned the Memorandum of Agreement on Observer 
Safety. This document aims to improve the at-sea safety of National Marine Fisheries 
Service observers who regularly document catch on commercial fishing vessels. Through 
data analyses and interviews, we determined whether or not the expectations of the 
agreement have been met. Results of this project will potentially assist the USCG in 
continuing their mission of improving marine safety. 
 
  
iii 
Acknowledgements 
 This project was a complete team effort, but it would not have been possible 
without the help and direction of numerous people and organizations. First we would like 
to thank the United States Coast Guard (USCG), the National Oceanic and Atmospheric 
Administration (NOAA), and Worcester Polytechnic Institute (WPI) for providing us 
with the opportunity to participate in a project such as this. Through this project we were 
able to apply knowledge gained at WPI to a real world problem. In particular, we would 
like to thank our ID 2050 instructor Professor Creighton Peet, who prepared us to 
participate in this Interactive Qualifying Project. 
 Secondly, we would like to thank Laura Jackson, LCDR John Stone, and Shahzad 
Aziz for helping us with our data collection needs. We would not have been able to find 
the necessary information to complete our project if it was not for them.  
 Furthermore, we would like to thank all of the NMFS Observers and the 
Commercial Fishermen whom we interviewed. Their insights and experiences allowed us 
to understand the hazards of commercial fishing, and gave us the necessary knowledge to 
complete our project.  
 We would also like to thank everyone from the USCG Commercial Fishing 
Vessel Safety Division who treated us with the utmost respect and professionalism. 
Specifically, Mr. David Belliveau, LTJG Ryan Burgess, and Mr. Matthew Hooper, all of 
whom helped us a great deal during our time at USCG Headquarters. Their impact on our 
project is undeniable, whether it was helping us find an EPIRB, getting us access to the 
USCG databases, or even making us laugh at the end of a long week.  
 Next, we would like to thank our three project liaisons: Mr. Jack Kemerer and Mr. 
Jonathan Wendland both from the USCG and Mr. Mike Tork from NOAA. They 
iv 
attended weekly meetings and availed themselves to us if we encountered any problems. 
 Lastly, we would like to thank our two dedicated project advisors, WPI Professors 
James Hanlan and Lauren Mathews, who joined us in Washington, D.C. Without their 
support and guidance our IQP experience would not have been as successful as it was. 
v 
Authorship Page 
Executive Summary Forrest Dwyer 
1. Introduction Team 
2.1. Fishing Vessels and Harvest Methods Heather Sebastian 
2.2. Evolution of Commercial Fishing 
Safety Regulations 
Forrest Dwyer 
2.3. Evolution of Fishery 
Conservation/Management Regulations 
Forrest Dwyer 
2.4. National Observer Program Michael Mourkas 
2.5. Memorandum of Agreement Michael Mourkas 
3.1. Objective 1 Michael Mourkas 
3.2. Objective 2 Heather Sebastian 
3.3. Objective 3 Forrest Dwyer 
4.1. Objective 1 Forrest Dwyer 
4.2.1. Dockside Safety Exams Heather Sebastian 
4.2.2. At-sea Boardings Michael Mourkas 
4.2.3. Fatalities and Casualties Michael Mourkas 
5.1 Data Synthesis Forrest Dwyer 
5.2 Recommendations Heather Sebastian 
5.3. Conclusions Forrest Dwyer 
Appendix A Heather Sebastian 
Appendix B Heather Sebastian 
Appendix D Forrest Dwyer and Michael Mourkas 
Appendix H Team 
Appendix I Team 
Appendix J Team 
Appendix K Team 
Appendix L Team 
 
 
 
vi 
Table of Contents 
Abstract ............................................................................................................................... ii 
Acknowledgements ............................................................................................................ iii 
Authorship Page .................................................................................................................. v 
Table of Contents ............................................................................................................... vi 
List of Figures ..................................................................................................................... x 
List of Tables ..................................................................................................................... xi 
Glossary: ........................................................................................................................... xii 
Executive Summary ......................................................................................................... xiv 
1. Introduction ..................................................................................................................... 1 
2. Background ..................................................................................................................... 4 
2.1. Fishing Vessels and Harvest Methods ...................................................................... 4 
2.1.1. Trawlers .............................................................................................................. 4 
2.1.2. Gillnetters ........................................................................................................... 5 
2.1.3. Purse Seiners ...................................................................................................... 6 
2.1.4. Dredges............................................................................................................... 8 
2.1.5. Trap and Pots .................................................................................................... 10 
2.1.6. Longliners......................................................................................................... 11 
2.2. The Evolution of Commercial Fishing Safety Regulations .................................... 12 
2.2.1. Fishing Vessel Safety Bill of 1941 ................................................................... 12 
2.2.2. Alternative Safety Programs Report of 1971 ................................................... 13 
2.2.3. Movement Towards Mandatory Requirements ................................................ 14 
2.2.4. Commercial Fishing Industry Vessel Safety Act of 1988 ................................ 16 
2.3. The Evolution of Fishery Conservation/Management Regulations ....................... 17 
vii 
2.3.1. Marine Mammal Protection Act of 1972 ......................................................... 18 
2.3.2. Endangered Species Act of 1973 ..................................................................... 18 
2.3.3. Magnuson-Stevens Act of 1976 ....................................................................... 19 
2.3.4. Sustainable Fisheries Act of 1996 .................................................................... 21 
2.4. National Observer Program .................................................................................... 22 
2.4.1 Observer duties while onboard a vessel ............................................................ 22 
2.4.2. Vessel Selection ............................................................................................... 24 
2.5 Memorandum of Agreement on Observer Safety .................................................... 24 
2.5.1. Improving Observer Safety .............................................................................. 25 
2.5.2. Termination of the Memorandum of Agreement ............................................. 26 
2.5.3. USCG Examinations ........................................................................................ 26 
2.6. Summary ................................................................................................................. 28 
3. Methodology ................................................................................................................. 29 
3.1. Objective 1: Formulate Hypotheses, then Test Them by Collecting and Analyzing 
USCG/NOAA Data regarding CFVs ............................................................................. 29 
3.1.1. Hypothesis 1: Dockside Safety Examinations ................................................. 30 
3.1.2. Hypothesis 2: At-sea Boardings ....................................................................... 31 
3.1.3. Hypothesis 3: Fatality and Casualty Rates on Commercial Fishing Vessels ... 32 
3.1.4. Hypothesis 4: Number of Completed Observer Checklists ............................. 32 
3.2. Objective 2: Conduct Interviews in Order to Supplement Data ............................. 33 
3.2.1. Interviews with Commercial Fishermen .......................................................... 33 
3.2.2. Interviews with NMFS Observers .................................................................... 34 
3.3. Objective 3: Develop Practical Recommendations Based on Results .................... 35 
3.4. Summary ................................................................................................................. 35 
viii 
4. Results and Analysis ..................................................................................................... 36 
4.1. Objective 1: Formulate Hypotheses, then Test them by Collecting and Analyzing 
Data Regarding CFVs .................................................................................................... 36 
4.1.1. Hypothesis 1: Dockside Safety Examinations ................................................. 36 
4.1.2. Hypothesis 2: At-sea Boardings ....................................................................... 42 
4.1.3. Hypothesis 3: Fatality and Casualty Rates on Commercial Fishing Vessels ... 45 
4.1.4. Hypothesis 4: Number of Completed Observer Checklists ............................. 50 
4.2. Objective 2: Conducting Interviews in Order to Supplement Data ........................ 51 
4.2.1. Interviews with Commercial Fishermen .......................................................... 51 
4.2.2. Interviews with NMFS Observers .................................................................... 53 
4.3. Summary ................................................................................................................. 54 
5. Conclusions and Recommendations ............................................................................. 55 
5.1. Data Synthesis ........................................................................................................ 55 
5.2 Recommendations ................................................................................................... 56 
5.2.1. MISLE Database Training ............................................................................... 56 
5.2.2. Safety Decals for Commercial Fishing Vessels ............................................... 57 
5.2.3. Research on Expiration Dates of Safety Equipment ........................................ 58 
5.2.4. Inspection Cards ............................................................................................... 59 
5.2.5. Observer Training ............................................................................................ 60 
5.3. Conclusions ............................................................................................................ 61 
References ......................................................................................................................... 62 
Appendix A: Sponsor Description .................................................................................... 68 
Appendix B: What is an IQP and how does our project qualify as one? .......................... 70 
Appendix C: Memorandum of Agreement ....................................................................... 71 
ix 
Appendix D: Commercial Fishing Industry Vessel Requirements ................................... 79 
Appendix E: Dockside Safety Examination Form ............................................................ 86 
Appendix F: Pre-Trip Vessel Safety Checklist ................................................................. 90 
Appendix G: At-sea Boarding Form ................................................................................. 92 
Appendix H: Interview Protocol/Questions for Commercial Fishermen ......................... 94 
Appendix I: Informed Consent Form for Commercial Fishermen ................................... 95 
Appendix J: Interview Protocol/Questions for NMFS Observers .................................... 98 
Appendix K: Commercial Fishermen Interview Summaries ............................................ 99 
Appendix L: NMFS Observer Interview Summaries ..................................................... 102 
Appendix M: NMFS Fishing Permit Conditions ............................................................ 107 
 
x 
List of Figures 
Figure 1: Vessel with Trawl Net (Galiano, 2009) .............................................................. 5 
Figure 2: Fixed gillnet below the surface (Japan Coast Guard, 2010).............................. 6 
Figure 3: Gillnet on the bottom of the ocean floor (Yaska Fishing Tackle, 2010) ............. 6 
Figure 4: Vessel with Seine Net (Galiano, 2009) ............................................................... 7 
Figure 5: Vessel reaching its skiff, fish enclosed in the purse seine net (NORMA, 2009) . 7 
Figure 6: Dredge (Lisa, 2007) ............................................................................................ 9 
Figure 7: Hauling the dredge onto the vessel (Ruhle, 2007) .............................................. 9 
Figure 8: Long-ling Fishing (Galiano, 2009)................................................................... 12 
Figure 9: Exclusive Economic Zone (New England Fishery Management Council, 2010)
........................................................................................................................................... 20 
Figure 10: The eight NMFS Fishery Management Regions (US Fishery Management 
Council, 2010)................................................................................................................... 21 
Figure 11: USCG Safety Decal (USCG, 2010 B) ............................................................. 27 
Figure 12: Dockside Safety Exam Trends in (a) District 1 and (b) District 5.................. 38 
Figure 13: Percentage of Successful Dockside Safety Exams in (a) District 1 and (b) 
District 5 ........................................................................................................................... 41 
Figure 14: Number of Fatalities on Commercial Fishing Vessels in Districts 1 and 5 ... 46 
Figure 15: Fatalities, (a) District 1 and (b) District 5 by Vessel Decal Status ................ 47 
Figure 16: Number of Casualties in Districts 1 and 5...................................................... 48 
Figure 17: Casualties, (a) District 1 and (b) District 5 by Vessel Decal Status .............. 49 
Figure 18: USCG Chain of Command (USCG, 2010 B) .................................................. 69 
  
xi 
List of Tables 
Table 1: Total Number of Dockside Safety Exams Conducted in Districts 1 and 5 ......... 37 
Table 2: Number of Vessels Subjected to Observer Coverage by District and Year ........ 39 
Table 3: Results of At-sea Boardings in District 1categorized by whether or not the 
boarding resulted in the issuance of at least one violation .............................................. 43 
Table 4: Results of At-sea Boardings in District 5 categorized by whether or not the 
boarding resulted in the issuance of at least one violation .............................................. 43 
Table 5: Throwable Flotation Devices ............................................................................. 79 
Table 6: Survival Craft (Cold Water) ............................................................................... 80 
Table 7: Survival Craft (Warm Water) ............................................................................. 80 
Table 8: Survival Craft (Great Lakes) .............................................................................. 81 
Table 9: Distress Signals .................................................................................................. 81 
Table 10: EPIRBs ............................................................................................................. 82 
Table 11: Fire Extinguishers < 65' ................................................................................... 82 
Table 12: Fire Extinguishers > 65' ................................................................................... 83 
Table 13: Minimum Number of Fire Extinguishers > 65' ................................................ 84 
Table 14: First Aid Equipment and Training ................................................................... 85 
Table 15: Communication Equipment .............................................................................. 85 
xii 
Glossary: 
 
The following is a list of definitions for technical terms and for acronyms used in 
the report. 
 
Definitions 
Anadromous – A type of fish that migrates from saltwater to spawn in freshwater such as 
salmon or shad (Anadromous, 2010) 
 
Bycatch – At-sea discards of targeted (intentional) and non-targeted (unintentional) 
marine species 
 
Casualty – A vessel loss 
Fatality – A person who died or went missing while participating in commercial fishing 
Skiff – A small boat often used to support a fishing vessel (NORMA, 2009) 
 
Acronyms 
ASPR – Alternative Safety Programs Report 
BMIN – Bureau of Marine Inspection and Navigation 
CFIVSA – Commercial Fishing Industry Vessel Safety Act  
CFV – Commercial Fishing Vessel 
CGBI – Coast Guard Business Intelligence Database 
DSE – Dockside Safety Examination 
EEZ – Exclusive Economic Zone 
EPIRB – Emergency Position Indicating Radio Beacon 
ESA – Endangered Species Act 
EVIC – EPIRB Visual Inspection Card 
FVSB – Fishing Vessel Safety Bill 
FVSITF – Fishing Vessel Safety Initiative Task Force  
xiii 
MISLE – Marine Information for Safety and Law Enforcement Database 
MMPA – Marine Mammal Protection Act 
MOA – Memorandum of Agreement on Observer Safety 
MSA – Magnuson-Stevens Fishery Conservation and Management Act 
NEFMC – New England Fishery Management Council 
NMFS – National Marine Fisheries Service 
NOAA – National Oceanic and Atmospheric Administration 
NOP – National Observer Program 
NPFVOA – North Pacific Fishing Vessel Owners’ Association 
PFD – Personal Flotation Device 
PTVSC – Pre-Trip Vessel Safety Checklist 
SFA – Sustainable Fisheries Act 
SPV – Small Passenger Vessel 
USCG – United States Coast Guard 
WPI – Worcester Polytechnic Institute 
xiv 
Executive Summary 
 The dangers of the commercial fishing industry have long been known and are 
well documented. Much of this danger can be credited to the harsh environment in which 
commercial fishing takes place; however, the marine environment itself is not the only 
culprit. Human error, mechanical failures, and overall vessel condition also contribute to 
the dangers of commercial fishing.  
 Starting in 1977, certain commercial fishing vessels (CFVs) in the United States 
have been required to carry observers employed by the National Marine Fisheries Service 
(NMFS). One of the goals of at-sea observer programs is to document the catch during an 
entire trip. Vessels are selected for observer coverage randomly in order to keep samples 
statistically valid. Meeting this necessary goal of documenting catch, while also keeping 
observers as safe as possible, is a serious challenge. The safety of observers and 
commercial fishermen is paramount, and both the United States Coast Guard (USCG) 
and NMFS recognized this challenge and decided that extra measures would need to be 
implemented in order for this issue to be addressed. 
 To improve observer safety, the USCG and the National Oceanic and 
Atmospheric Administration (NOAA) cosigned the Memorandum of Agreement on 
Observer Safety (MOA) in 2004. The MOA adds provisions which detail how the two 
agencies work together (Appendix C - Article V) to enhance at-sea safety for both 
commercial fishermen and observers. One way safety has improved is through mutual 
support of existing USCG and NMFS regulations which are aimed at improving at-sea 
safety.  An example of this support is when the NMFS made the USCG Commercial 
Fishing Vessel Examination Decal mandatory for all CFVs selected to carry observers.  
For a fishing vessel to legally fish, once selected for observer coverage, the vessel must 
xv 
have a current USCG Safety Examination Decal and must also pass a Pre-Trip Vessel 
Safety Checklist (PTVSC) developed by NMFS.  Successfully passing both the USCG 
Commercial Fishing Vessel Examination and PTVSC, helps verify that the vessel’s 
safety equipment is up-to-date and ensures that observers only work on vessels that are 
well maintained. 
 CFV casualty data has been collected by the USCG for many years.  In USCG 
District 1 (the northeastern United States), casualty data has been collected for some 350 
years. Yet, since the MOA is relatively new, the NMFS and the USCG have not had the 
opportunity to review the 2004 MOA to assess its efficacy.  
The goal of this project was to complete research on the MOA, its provisions, and 
its expectations, to determine if they have been met and are effective in reducing 
casualties on CFVs. Our first step towards this goal was to complete thorough 
background research on the topic of commercial fishing. This research included the 
regulations that govern commercial fishing, as well as the different types of vessels and 
gear. Next, we formulated three objectives, which we felt would allow us to complete this 
goal. Our first objective was to formulate hypotheses, and then test them by collecting 
and analyzing USCG and NOAA data regarding CFVs. Second, we wanted to conduct 
interviews with commercial fishermen and observers in order to supplement our data 
analyses. Our last objective was to make recommendations based on the findings from 
our first two objectives and present them to the USCG and NOAA. 
To accomplish these objectives we focused specifically on USCG Districts 1 and 
5 which extend geographically from Maine through North Carolina. We completed four 
data analyses on topics such as dockside safety examinations, at-sea boardings, fatalities, 
casualties, and observer checklists. Interviews with CFV captains and NMFS observers 
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from the two districts supplemented our quantitative data analyses, and pinpointed 
specific issues that needed attention.  
From our data analyses and interviews we concluded that the expectations of the 
MOA have been met, and that observers are now safer on CFVs. We have based this 
conclusion on several factors, including: the increase in the number of dockside safety 
exams conducted, the increase in the number of CFVs receiving safety decals, and the 
decrease in the number of at-sea boarding safety deficiencies found. In addition to this 
conclusion, we made recommendations to the USCG to potentially improve commercial 
fishing safety. These recommendations focused on several aspects of commercial fishing, 
and not just the MOA. We recommended training for the personnel who enter 
information into the USCG’s database, as well as changes to the training given to 
observers. We also recommended stricter enforcement of the mandatory safety decal 
policy, and changes to the PTVSC. We believe that these recommendations for the 
USCG and NOAA have the potential to make both commercial fishermen and observers 
safer while at sea.  
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1. Introduction           
For many countries fish is a major food staple, but the difficulties in bringing this 
commodity to the consumer are not widely understood. The reality is that commercial 
fishing is one of the most dangerous occupations in the world (CDC, 2010).  As Sir 
Walter Scott (1816) said in The Antiquary, “It’s no fish you are buying – it’s men’s 
lives.” While commercial fishing has never been considered a “safe” occupation, 
changing conditions in the industry have added to the dangerous nature of the job.  
The conditions in the United States are no different from the conditions 
worldwide, with the commercial fisherman fatality rate currently thirty times higher than 
the national average (CDC, 2010). Ideally, fishermen would bring in large catches in a 
short amount of time, all without venturing too far from port. However, the current 
situation that fishermen face is far from ideal. Advances in the technology of commercial 
fishing, such as fish-finding sonar and global positioning systems, have allowed for huge 
catches leading to diminishing populations of near-shore fish. Fishermen are now forced 
to go farther and farther away from shore, thus putting great strains on themselves and 
their vessels. Additionally, although there are safety regulations for commercial fishing 
vessels (CFVs), without close monitoring, vessel owners and captains may not comply 
with all safety requirements. Although non-compliance with safety regulations may make 
fishermen’s lives seemingly “easier”, it also exposes them to potentially deadly risks that 
they could otherwise avoid. 
The United States Coast Guard (USCG) and the National Marine Fisheries 
Service (NMFS) recognize that commercial fishing fatalities and vessel casualties are a 
serious problem, and have begun to address this issue in several ways. One way this issue 
is currently being addressed is through the Memorandum of Agreement on Observer 
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Safety (MOA) which was jointly signed by the USCG, the National Oceanic and 
Atmospheric Administration Fisheries Service (NOAA Fisheries), and NMFS in 
December, 2004 (NOAA and USCG, 2004). The purpose of the MOA is to “enhance 
compliance with existing requirements” and “promote safe working conditions for 
observers.” To achieve this goal, the USCG and NOAA Fisheries repurposed the 
National Observer Program (NOP) to fit the MOA’s objectives.  
Since March, 1977, the NMFS has required certain CFVs to carry observers in 
order to document catch and conserve American fisheries (NOAA Fisheries, 2010 B). 
Now, under the MOA, vessels are required to undergo a Dockside Safety Examination 
(DSE) before they are permitted to carry an observer. Although these safety regulations 
are now in effect, preventable fatalities and casualties are still occurring on CFVs.  It is 
apparent that fatality and casualty rates are beyond acceptable and, therefore, additional 
measures need to be taken. 
However, since the MOA is relatively new, minimal research has been done 
pertaining to the effectiveness of its provisions, such as the mandatory DSE (J. 
Wendland, personal communication, November 2, 2010). Realizing this, the USCG has 
decided that an in-depth analysis should be done on the subject of these provisions. This 
project focused specifically on USCG Districts 1 and 5 which extend geographically from 
Maine through North Carolina. The reasoning behind this is that the majority of NMFS 
observers operate within these two districts, which are often ranked as the most 
dangerous in the country (M. Tork, personal communication, November 2, 2010).  
This project determined if the expectations of the MOA and its provisions have 
been met, in terms of making commercial fishing safer. Based on these findings, we 
recommended several changes to potentially make commercial fishing safer. To 
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accomplish this goal, our team analyzed data on marine casualties taking place onboard 
CFVs with and without observer coverage. This analysis utilized DSE reports, fatality 
and casualty data, as well as first hand information from NMFS observers and 
commercial fishermen. The results of this project give insights into how to prevent 
fatalities and casualties, and will potentially aid the USCG in creating a safer 
environment for the men and women who make their living on CFVs. 
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2. Background 
 In this chapter, we discuss the different types of CFVs and associated gear types 
used in Districts 1 and 5. We also discuss the types of injuries and casualties encountered 
on these vessels. Also provided is a chronological overview of both commercial fishing 
safety regulations and conservation efforts, detailing why both arose, and their impact on 
the commercial fishing industry. Understanding the history of this dangerous and fiercely 
independent industry is the first step towards improving the problem of preventable 
fatalities and vessel casualties (M. Tork, personal communication, November 2, 2010). 
 
 
2.1. Fishing Vessels and Harvest Methods 
 In USCG Districts 1 and 5, there are four main types of CFVs: trawlers, 
gillnetters, purse seiners and dredgers (M. Tork, personal communication, November 12, 
2010). Also present, but to a lesser degree, are: traps and pots, longliners, and handline 
vessels. Among these different vessels and gear types there are both common and unique 
dangers. 
 
2.1.1. Trawlers 
Trawlers (Figure 1) are most often classified by the fishing method they use or the 
type of fish they catch (Turner, 2005). Bottom trawlers operate by dragging their nets 
(trawls) across the bottom of the ocean, and aim to catch bottom dwelling fish and other 
organisms, such as clams (Monterey Bay Aquarium, 2010). An associated hazard with 
these vessels is that they can often disturb ocean floor habitats. Trawlers also tend to haul 
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in large quantities of bycatch, which can result in damaged equipment, and can make the 
vessels less productive and more harmful to the environment. 
 
 
Figure 1: Vessel with Trawl Net (Galiano, 2009) 
  
2.1.2. Gillnetters 
Gillnet (Figures 2 and 3) vessels use a floating net wall to capture schools of 
swimming fish. The net is virtually invisible to fish, leading to this method’s 
effectiveness. Fish try to swim through the nets, and if they are large enough, their heads 
get stuck in the meshes of the net and the rest of their body cannot fit through (MCS, 
2010). In most cases, the fish try to back up out of the net, which entangles their gills, 
making escape nearly impossible. The mesh size of the net varies depending on the size 
and species desired for catch. Since these fishermen deal with extensive amounts of 
netting, one hazard that presents itself is the danger of entanglement. Yet, the most 
common injury to fishermen stems from contact with sting ray stingers.  This happens 
while removing the fish from the netting (Ruhle, 2005). These types of vessels are so 
successful in catching fish that they tend to haul in large amounts of bycatch in addition 
to intended species. 
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Figure 2: Fixed gillnet below the surface (Japan Coast Guard, 2010) 
 
 
 
Figure 3: Gillnet on the bottom of the ocean floor (Yaska Fishing Tackle, 2010) 
 
2.1.3. Purse Seiners 
 Purse seining vessels (Figures 4 and 5) operate by encircling schools of fish with 
a large net wall, and then drawing the net together underneath the fish so that they are 
completely surrounded (pursed) (MCS, 2010). Vessels use a buoy or a skiff to anchor one 
end of the net while the vessel encircles the fish, ultimately returning to the starting point 
(NORMA, 2009). Boat sizes for seine-net fishing vary, but typically the larger the vessel, 
the more powerful the equipment onboard (Encyclopedia Britannica, 2010). Main 
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equipment usually includes a power block mounted on a crane behind the wheelhouse 
which stores enormous lengths of net and rope. Mechanical failures of the power block 
and other machinery can cause serious injuries for those onboard. It is also easy for 
crewmembers to get caught up in the nets and ropes while the machinery is being 
operated.  
 
 
 
Figure 4: Vessel with Seine Net (Galiano, 2009) 
 
 
 
 
Figure 5: Vessel reaching its skiff, fish enclosed in the purse seine net (NORMA, 2009) 
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2.1.4. Dredges 
 Dredge fishing (Figures 6 and 7) is similar to trawl fishing; however, these vessels 
aim to catch bivalve mollusks such as oysters, clams and scallops from the seabed (MCS, 
2010). Dredging involves dragging a heavy frame with an attached mesh bag along the 
sea floor to catch species living on or in the mud or sand (Monterey Bay Aquarium, 
2010). According to Ruhle (2007), probable hazards associated with dredge fishing 
include: 
 Weight of dredges; 
 Swinging dredges in rough weather; 
 Small crew size (no one in the wheel house at times); 
 Being struck by a dredge and knocked overboard; 
 Strain on equipment; 
 Parting cables; 
 Chance of catching a live torpedo, mine or bomb; 
 Lack of crew experience and training;  
 Rough weather conditions. 
 
 From these hazards, the most common accidents and injuries onboard dredging 
vessels include: lacerations, gear entanglement, and Carpel tunnel syndrome (Ruhle, 
2007). Other injuries occur from the fatigue the fishermen face from: working long shifts, 
strenuous work on deck, and shucking shellfish. 
 Other drawbacks of these vessels are that they can tear apart habitats developed 
on the ocean floor, and also haul up significant bycatch (Ruhle, 2007). Due to an 
individual quota management scheme, set up by the New England Fishery Management 
9 
Council (NEFMC) (see section 2.3.3), the Sea Scallop Fishery has become increasingly 
safer. This is because vessels have a fixed quota and, therefore, are not in direct 
competition. The NEFMC places restrictions on crew size and the number of days 
allowed at-sea. This permits fishermen to choose better days, based on the weather, to go 
out to sea. 
 
 
 
Figure 6: Dredge (Lisa, 2007) 
 
 
 
Figure 7: Hauling the dredge onto the vessel (Ruhle, 2007) 
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2.1.5. Trap and Pots 
 Traps and pots are most typically used to catch crabs, shrimp and lobsters. With 
trap and pot fishing, weather tends to be one of the greatest hazards to fishermen 
(Spinazzola, 2005). Trap and pot fishermen generally operate between October and April, 
when water temperatures are at their coldest. However, weather is not the only danger. 
Vessels associated with trap and pot fishing are often small, leaving little deck space 
open for maneuverability. Typical injuries and possible hazards for these vessels include: 
 Severing fingers; 
 Tangling appendages in the rope when setting the traps/being pulled overboard; 
from entanglement; 
 Severing fingers or severe lacerations when untangling snarls in the rope; 
 Fish poisoning and infection from being poked by bones in the bait; 
 Tripping and falling/falling over board; 
 Recoil from extremely taught rope. 
 
 In addition to these injuries, fatigue also tends to be a common obstacle in this 
fishery (Spinazzola, 2005). While the number of crew members depends on the size of 
the vessel, a typical crew ranges from three to five members, in addition to the captain. 
Crewmembers take turns standing watch at night and are still expected to fish the 
following day. This takes a toll on their bodies, often resulting in a lowered level of 
alertness and a greater risk of injury. 
 
11 
2.1.6. Longliners 
 Longliner vessels catch their fish by setting out miles of buoyed line with baited 
hooks (Figure 3). Since the hooks are equally spaced on the line, bycatch is minimized 
(Stolpe, 1999). This is because fishermen use a “one-at-a-time” method of catching fish, 
which allows them to determine what they have hooked before bringing it onboard. 
Therefore, if the fishermen realize they have undesirable species on the line, they can 
release it with little harm done. Just as the name suggests, the greatest risks from longline 
fishing tends to be the lines and ropes, as well as the hooks (George, 1993).  For instance, 
the line can become entangled on a fisherman’s leg or a swinging hook can catch his/her 
clothing while the line is being set. Another factor that presents a danger to longline 
fishermen is the trip location and duration. The closer fishermen stay to shore, and the 
fewer days they are out braving the rough sea, the safer they tend to be. Although trip 
length varies based on the size of the vessel, typical long-line fishing trips last around 10-
30 days. 
 A predecessor to longliners is handline fishing, which is one of the oldest fishing 
methods, but only used to a lesser degree for commercial fishing. Handline fishing is 
simply catching fish with lines and hooks (MCS, 2010). While these fishermen do not 
deal with heavy equipment or extensive nets and ropes, there are still dangers present. 
Appendages can get caught in the line with a large fish hooked (WaayCool Handlines, 
2010). Also, when fish are caught, they tend to be convulsive. This presents the danger of 
injuries from hooks left in fish whilst on deck. Another hazard these fishermen face is 
being struck by a marlin’s bill while reeling it in. 
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Figure 8: Long-ling Fishing (Galiano, 2009) 
 
 
2.2. The Evolution of Commercial Fishing Safety Regulations 
 Commercial fishing has a rich heritage, one which is often ingrained in fishermen 
and passed down through generations (M. Tork, personal communication, November 2, 
2010). Over the years, this fact has led many fishermen to accept the inherent risks 
associated with fishing. To help lower these risks, the USCG is tasked with protecting 
commercial fishermen and their vessels (USCG, 2009). This is done through search and 
rescue operations and the enforcement of issued safety regulations. Legislators have been 
proposing safety regulations for over a century, yet, due to significant opposition, few of 
these bills have successfully been put into effect.  
 
2.2.1. Fishing Vessel Safety Bill of 1941 
 In the 1800s and early 1900s, several pieces of legislation were enacted for 
different types of watercraft (Spitzer, 1999). However, none of these bills specifically 
targeted CFVs. In 1941 the Fishing Vessel Safety Bill (FVSB) was introduced to 
Congress by Representative Thomas A. Flaherty of Massachusetts, becoming the first bill 
to directly address commercial fishing. The bill sought to place vessels under the 
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jurisdiction of the Bureau of Marine Inspection and Navigation (BMIN). Prior to the 
introduction of this legislation, CFVs were only required to carry fire extinguishers, 
flame arrestors, life preservers, and ventilation systems. Although an improvement, the 
requirements were minimal, and did not fully address CFV safety. The FVSB attempted 
to give a much needed expansion to the list of required safety equipment, adding bilge 
pumps and water-tight bulkheads, among other things, to the list. 
 Furthermore, the two most important stipulations of the bill were for annual 
vessel inspections and operator licensing (Spitzer, 1999). However, the FVSB was 
ultimately unable to pass through Congress. The first reason for this was the outbreak of 
World War II which occupied Congress, taking attention away from the FVSB. Yet, the 
most significant reason that the FVSB failed was due to opposition from the commercial 
fishing industry. The problem of industry opposition to restrictive legislation remains 
today, as many commercial fishermen oppose requirements for the safety and emergency 
equipment which could save their lives. Because of this, passing legislation or even 
getting fishermen to adhere to the existing regulations can be a difficult task.  
 
 
2.2.2. Alternative Safety Programs Report of 1971 
 Due to the opposition from the commercial fishing industry, among others, CFV 
safety standards remained largely inadequate during the 1950s and 1960s (Spitzer, 1999). 
CFVs became so dangerous during this time period that Congress had to call for a report 
detailing ways to reduce the casualties. The USCG was mandated to produce the 
Alternative Safety Programs Report (ASPR), and gave its finding to Congress in 1971. 
The findings of the ASPR concluded that the lack of adequate safety regulations was a 
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leading cause of casualties on CFVs. The report also made several recommendations, 
many of which would have already have been in place had the FVSB been passed some 
thirty years prior.  
 The ASPR also included an interesting comparison of CFVs to small passenger 
vessels (SPVs) (Spitzer, 1999). In 1956, Congress passed the Small Passenger Vessel 
Safety Act which essentially required SPVs carrying over six passengers to be inspected. 
As a result of the legislation, deaths onboard SPVs dropped from an average of twenty-
nine per year to five per year. Because of the dramatic decrease in deaths, the USCG 
decided that implementation of inspections for CFVs could provide similar results.   
However, the USCG report and recommendations were never utilized, largely due 
to an alternate proposal created by the NMFS (Spitzer, 1999). The provisions of the 
NMFS proposal were much less stringent than those developed by the USCG, involving a 
voluntary safety program rather than a mandatory one. Also, since the NMFS provisions 
called for a voluntary program, implementation costs were predicted to be substantially 
less than for the USCG recommendations. Elements of this voluntary program remain 
today, as seen in the use of voluntary DSEs (see section 2.5.1). 
 
2.2.3. Movement Towards Mandatory Requirements 
 Finally, in the 1980s CFV safety received serious attention, though this was only 
as a result of several accidents which highlighted the safety deficiencies present on CFVs 
(Spitzer, 1999). The first two accidents happened simultaneously in 1983, while the third 
took place in 1985 (Walbeck, 2000). While fishing on Valentine’s Day in 1983, two 
fishing vessels, Altair and Americus, suddenly went missing in the Bering Sea. 
Altogether, fourteen fishermen lost their lives as a result of the tragedy. The vessels 
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shared the homeport of Anacortes, Washington, causing a public outcry in the city for an 
explanation. A joint investigation launched by the USCG and National Transportation 
Safety Board (NTSB) eventually cited lack of stability as the cause of both accidents 
(Spitzer, 1999). Next, the investigators made recommendations that stability standards 
and analyses should be required for modified or new CFV.  
However, the Commandant of the USCG did not agree, and the standards were 
not put in place (Spitzer, 1999). Instead, the Fishing Vessel Safety Initiative Task Force 
(FVSITF) was charged with developing a new program for CFV safety. The task force 
proposed two measures to make vessels safer. First, voluntary standards were published 
for ship designers and builders. These standards addressed issues such as stability and fire 
safety, albeit on a voluntary level. Second, a safety guide was jointly developed by the 
USCG and the North Pacific Fishing Vessel Owners' Association (NPFVOA). The safety 
guide was meant for use by crewmembers, and was eventually implemented in early 
1987. However, this was almost four years after the sinking of Altair and Americus, 
illustrating just how long it can take safety measures to be formulated, let alone 
implemented as a requirement.  
The next event to bring safety concerns to the headlines was the sinking of the 
CFV Western Sea (Spitzer, 1999). In 1985, all six crewmembers were lost when Western 
Sea sank while fishing off Kodiak, Alaska. There was no hint that anything had gone 
wrong, until the body of crewmember Peter Barry was found. The shocking nature of the 
vessel’s accident caused many to question the safety measures in place on CFVs. As a 
result of their son’s death, Robert and Peggy Barry called on Congress and other 
government officials to institute mandatory safety standards. In 1987, a bill motivated by 
the Barrys was introduced to Congress by Michael Lowry of Washington State. The bill 
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dealt with licensing, training, safety equipment, and inspection of CFVs. Despite the 
bill’s good intentions, it was thrown out in favor of another bill, H.R. 1841. This new bill 
did not mandate licensing and inspection as was the case with the Barry’s bill. This 
decision was mostly due to testimony from the head of the FVSITF, who said that the 
USCG did not support licensing and inspections. H.R. 1841 was modified over the next 
several months, and eventually became the Commercial Fishing Industry Vessel Safety 
Act of 1988. 
 
2.2.4. Commercial Fishing Industry Vessel Safety Act of 1988 
When the Commercial Fishing Industry Vessel Safety Act (CFIVSA) was passed 
in 1988, it became the first bill to adequately regulate CFV safety (USCG, 2006). The act 
required the USCG to issue regulations for safety equipment standards, as well as 
operating procedures on commercial fishing industry vessels. In order to draft these 
regulations, the USCG formed the Fishing Industry Advisory Committee in 1988 
(Spitzer, 1999). The Advisory Committee met over a span of two years before finally 
releasing new regulations in 1991. However, due to confusion and debate, several 
important areas were not regulated at that time. Examples included stability requirements 
for vessels under 79 feet and the required provision of survival crafts for vessels 
operating near the Exclusive Economic Zone (EEZ) boundary lines (see section 2.3.3). In 
the years following the act’s implementation, casualties and fatalities dropped 20%, 
showing how important proper safety equipment is. When the requirements were first 
published, fishermen opposed the measures, yet, after seeing the drastic drop in casualties 
and fatalities, fishermen adopted the regulations into their fishing habits. Since 1988, new 
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requirements have been added to the CFIVSA to keep up with changes in industry 
practices and equipment, and to further address safety issues within commercial fishing.  
 As a result of the CVIFSA, all of today’s CFVs are required to carry certain safety 
equipment while at-sea (USCG, 2006). The most important requirements are for personal 
flotation devices (PFDs), Emergency Position Indicating Radio Beacons (EPIRBs), and 
distress signals. The type and amount of safety equipment required varies depending on: 
 Type and length of vessel 
 Area of operation 
 Seasonal conditions 
 Number of people onboard 
 Whether the vessel is documented or state registered 
 The date the vessel was constructed or converted 
For a complete list of safety requirements see Appendix D. 
 
 
2.3. The Evolution of Fishery Conservation/Management Regulations 
 During the early 1970s, CFV regulations began to focus more on the conservation 
and management of fisheries. NOAA Fisheries Service issues and enforces the 
management regulations dealing with the commercial fishing industry (NOAA Fisheries, 
2009). These regulations prevent both overfishing and illegal fishing, all in an attempt to 
keep commercial fishing a viable industry. 
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2.3.1. Marine Mammal Protection Act of 1972 
The Marine Mammal Protection Act (MMPA) was the first of the conservation 
regulations, and was passed by Congress in 1972 (NOAA Fisheries, 2009). The MMPA 
is narrowly focused, intended only to prevent marine mammal extinction due to human 
activity. Congress’ goal in passing the MMPA was to prevent marine mammal 
populations from becoming so diminished that they would no longer be sustainable. In 
the event that populations ever fall below sustainable levels, federal agencies must take 
action to reverse the depletion.  The commercial fishing industry is directly affected by 
the MMPA since CFVs were partially responsible for the decline in marine mammal 
populations. The MMPA also includes a moratorium on takes of marine mammals in U.S. 
waters. NOAA enforces this moratorium by making sure commercial fishing operations 
do not adversely affect marine mammals. 
 
 
2.3.2. Endangered Species Act of 1973 
Continuing the increase in conservation efforts was the Endangered Species Act 
(ESA) which was signed into effect on December 28, 1973 (NOAA Fisheries, 2009). The 
purpose of the ESA was to build upon the MMPA by conserving all endangered species, 
not just marine mammals. NOAA is tasked with enforcing the ESA through the 
protection of marine and anadromous fish species such as salmon, steelhead, sturgeon, 
shad, and halibut. Under some circumstances, Incidental take permits exempt fishermen 
from take prohibitions covered under the ESA. Issued by NOAA Fisheries, incidental 
take permits allow for a specified number of unintentional interactions with protected 
animals. However, these interactions must be closely monitored and documented 
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regularly. Although the MMPA and ESA are necessary, both have been controversial. As 
a result of these acts, commercial fishing has become more expensive, more difficult, and 
arguably more dangerous.  
 
 
2.3.3. Magnuson-Stevens Act of 1976 
Next, in 1976, Congress passed the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA) (NOAA Fisheries, 2010 A). The act took effect on March 1, 
1977 and became the primary law governing marine fisheries in the United States. The 
MSA allowed for marine conservation through the creation of the Exclusive Economic 
Zone (EEZ). The EEZ is an area controlled by the U.S., and gives special rights for the 
exploration and harvest of marine resources. One specific purpose of the EEZ is to reduce 
foreign fishing so that domestic fishermen have less competition.  
 Geographically, the EEZ begins three nautical miles from the U.S.’ coastline and 
continues out to sea for 200 nautical miles (NOAA Fisheries, 2010 A). The water 
stretching from the U.S. coast to the three nautical mile boundary is governed 
cooperatively by NOAA and the respective coastal state. The boundary lines of the New 
England region of the EEZ can be seen below in Figure 9. Collectively, the EEZ 
encompasses over eleven million km
2
, or almost twice the total land area of the U.S. 
(Food and Agriculture Organization of the United Nations [FAOUN], 2005). The shaded 
areas seen below in Figure 10 collectively represent the entire EEZ. 
Overall, the EEZ is broken down into eight sections called Regional Fishery 
Management Councils (RFMCs) (US Fishery Management Council, 2010). These 
RFMCs govern the North Pacific, Pacific, Western Pacific, New England, Mid-Atlantic, 
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South Atlantic, Caribbean, and Gulf of Mexico regions. A map of the eight different 
regions can also be seen below in Figure 10. These RFMCs are necessary because of the 
different species and fishing styles found in each region. For example, the Western 
Pacific region features species such as tuna which must be internationally regulated due 
to migratory habits. On the other hand, the New England region features mostly 
groundfish, such as cod and halibut, which often face overfishing. To deal with variables 
such as overfishing, regions must develop fishery management plans (FMPs) and 
management measures.  
 
 
 
Figure 9: Exclusive Economic Zone (New England Fishery Management Council, 2010) 
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Figure 10: The eight NMFS Fishery Management Regions (US Fishery Management 
Council, 2010) 
 
2.3.4. Sustainable Fisheries Act of 1996 
In 1996, several amendments to the original MSA were passed by Congress. 
Together these amendments were known as the Sustainable Fisheries Act (SFA) (NOAA 
Fisheries, 2009). The amendments arose due, in part, to bycatch in fisheries. The SFA 
required NOAA Fisheries to expand their actions pertaining to science, management, and 
conservation. In particular, this meant an increase in observer coverage so that bycatch 
could be better monitored.  
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2.4. National Observer Program  
 The NOP was formally established in 1999 by the NMFS, though NMFS has been 
using observers since 1972 (NOAA, 2009). The NOP was created to satisfy NOAA’s 
conservation obligations from the MSA, ESA, and MMPA. Specifically, NOAA must 
collect data on commercial fishing activities that affect marine resources. Funding for the 
Observer program is provided by the NMFS which allocated $90 million to the program 
in 2009 (Schwaab, 2009). The main purpose of the NOP is to aid in fishery conservation 
(NOAA Fisheries, 2009). The NMFS accomplishes this goal by deploying fishery 
observers on CFVs. Although trained and managed by the NMFS, observers in the 
Northeast U.S. are employed by private observer contractor services. Examples include 
Accuracy Integrity Service based in New Bedford, Massachusetts, East West Technical 
Services based in New Britain, Connecticut, and Marine Resources Assessment Group 
based in Essex, Massachusetts. These contractor services are required to carry a 
minimum of $3 million of liability insurance coverage in the event that an observer is 
injured.  
 
2.4.1 Observer duties while onboard a vessel  
Every year NMFS observers spend approximately 60,000 days at-sea in forty-two 
different fisheries throughout the U.S., including the Pacific Islands and American Samoa 
(M. Tork, personal communication, November 12, 2010). While onboard a vessel, an 
observer has numerous duties including biological sampling and the collection of: gear 
characteristics, catch, and biological and weather data.  Biological sampling and 
collecting data on catch composition (kept and discarded) are a vital component of stock 
assessments. 
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The duties of observers are decided by a predetermined list of priorities that are 
based on specific management needs for a particular fishery or area (NOAA Fisheries, 
2009). These needs may be determined by the MMPA, the ESA, or by the RFMCs. While 
onboard a vessel, an observer on a single day trip will document all of the hauls made 
during that trip. During multi-day trips, observers will take occasional hauls “off” to 
allow for proper rest and meals. 
 In general, there are two types of hauls: observed hauls and unobserved hauls 
(NOAA Fisheries, 2009). During an observed haul, the observer collects data on all 
species brought onboard. This includes both kept and discarded species, as well as trash. 
During an unobserved haul, on the other hand, the observer only gathers kept catch data 
from the captain or first mate on watch during the haul. In other words, discarded species 
are not recorded. While onboard, an observer can encounter a situation where protected 
species are unintentionally caught during normal fishing operations. Any take or 
interaction with a marine mammal, seabird, or turtle takes priority and must be 
thoroughly documented by the observer. This documentation includes photographs for 
the purpose of identifying the species, as well as gender determination. Scars, markings, 
and health of the species are also taken into account. Documenting and sampling takes of 
protected species may result in an unobserved haul. Under the MMPA, all takes must be 
reported by the vessel operator or captain, even when an observer is onboard. 
 Another duty that an observer has is to measure gear and evaluate equipment 
characteristics (NOAA Fisheries, 2009). Detailed measurements of mesh size, net length, 
and anchor weight are taken to get a better understanding of how they affect fishing 
efforts and the catch. These data can then be used to develop new management strategies 
based on gear restrictions or modifications. 
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 While on a vessel an observer will also collect economic data from the vessel 
owner (NOAA Fisheries, 2009). The observers are looking for information on 
expendable costs such as fuel, bait, and gear. The goal of this activity is to identify the 
costs and how they impact commercial fishing. This is necessary since federal mandates 
require that long term benefits outweigh the short term costs of regulations. Overall, the 
data gathered by observers is critical for the effective management of fisheries.   
 
 
2.4.2. Vessel Selection 
 Observers are assigned to vessels randomly via a statistically valid process to 
ensure that the information gained is representative of a particular fishery (NOAA 
Fisheries, 2009). The NMFS deployment procedures also ensure that no individual vessel 
is subjected to excessive observer coverage. When a vessel is selected for coverage, 
several notification methods may be used: 1) The observer can choose to contact the 
vessel owner directly, 2) a vessel may be randomly selected from a list and then sent a 
selection letter or, 3) the vessel may be required to call in before every trip and either be 
assigned an observer or receive a waiver.  
 
 
 
2.5 Memorandum of Agreement on Observer Safety 
 The MOA is a joint document between the USCG and the NOAA Fisheries 
Service which was created in 2004 (NOAA and USCG, 2004). The document was signed 
by the two organizations since both share a mutual interest in safety at-sea. Currently, 
under the MOA, the USCG and NOAA work together to improve safety regulations and 
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observer safety through improved communication and support. Under this partnership, 
NOAA is obligated to notify the USCG of any proposed changes to observer health and 
safety regulations. Likewise, the USCG keeps NOAA apprised of any proposed changes 
to safety regulations that may directly or indirectly impact NOAA’s observer programs. 
The following sections detail the different provisions of the MOA, which aim to improve 
at-sea safety for all observers on CFVs. 
 
 
2.5.1. Improving Observer Safety 
 Under the MOA, all NMFS observers must complete a course on marine safety 
taught by an instructor that has completed USCG approved Marine Safety Instructor 
Training (White, 2010). In addition, observers must demonstrate the ability to handle 
emergency situations that might be encountered while at-sea. This training requirement 
benefits both fishermen and observers, and can make the difference between surviving an 
at-sea emergency and not surviving the emergency. The bulk of observer safety training 
usually takes place over a two to three day period during the observer’s initial three week 
training.  Although safety is discussed in many of the topics taught during their three 
week training, the two or three day period is dedicated to just safety training. Throughout 
the course, observers learn numerous survival techniques that could potentially save their 
lives as well as others’. For example, observers learn how to don an immersion suit in 
sixty seconds or less, how to swim while wearing an immersion suit, how to properly 
launch and board a life raft, and how to get into a life raft while in the water.  
Proper training was recognized by the NOAA Fisheries Service as being vital to 
the safety of observers, so in September 2005, the NMFS developed Observer Safety 
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Training Standards.  These standards not only outlined what topics must be covered 
during all NOAA Fisheries observer trainings, but they also outlined how the various 
subjects would be taught.  In addition, the standards also address instructor 
qualification/certification. 
 
2.5.2. Termination of the Memorandum of Agreement 
 Under the MOA between the USCG and NOAA (2004), one of the signing parties 
cannot change a section of the document without the other party agreeing to the change. 
Furthermore, any changes must be agreed upon with written consent from both parties. If 
one party decides to discontinue participation in the MOA, then a ninety day notice must 
be given to the other signing organization. 
 
2.5.3. USCG Examinations 
 As part of the MOA, and through the development of the Observer Health and 
Safety Regulations, before a vessel can carry an observer it must successfully complete a 
USCG DSE (USCG, 2010A). If a vessel has been selected to carry an observer, but does 
not have a valid DSE decal, the vessel cannot leave the dock until it rectifies this 
situation. Needless to say, a vessel cannot fish without leaving the dock, making this a 
severe punishment of which fishermen generally take notice. The examination is 
available to all commercial fishermen and can be performed voluntarily at any time. 
These inspections are educational, and can help fishermen comply with federal 
regulations. For an example of a DSE Form, see Appendix E. The USCG safety 
examination was put in place both for the benefit of commercial fishermen, as well as to 
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enforce federal regulations. In order to encourage participation, no punishment or legal 
action can come from these voluntary safety examinations. The safety examinations are 
also intended to discourage unsafe working environments and improve operational 
procedures, as well as raise safety awareness. Once complete, the examiner will fill out a 
safety examination form for the vessel owner. If the vessel is in full compliance with the 
federal safety regulations, then it receives a USCG safety decal (Figure 11), and if in a 
fishery with observer coverage requirements, is cleared to legally fish.  
 
 
 
Figure 11: USCG Safety Decal (USCG, 2010 B) 
 
Another check performed by observers is a Pre-Trip Vessel Safety Checklist 
(PTVSC) (Christensen, 2010). This check is required by NOAA policy before an 
observer deploys on a vessel. The PTVSC focuses on the vessel’s safety equipment used 
for life saving and firefighting. For an example of a PTVSC form, see Appendix F. These 
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checks are done while the vessel is in port, to ensure that the required safety equipment is 
present and in working condition for an emergency situation. Similar to an invalid decal, 
if a vessel does not comply with regulations or provisions, it cannot legally fish until the 
owner fixes the regulatory discrepancies. Even if a vessel has a current safety 
examination decal, it still must successfully pass a PTVSC before it deploys with the 
observer onboard.  The reason for this is that items that were onboard and up-to-date 
when the decal was issued may be outdated or even missing when the observer actually 
gets around to covering the vessel.  In addition, the checklist also serves as a safety 
orientation for the observer.  A safety orientation is required, by the USCG, for all new 
crew members, including observers.   
Finally, the USCG conducts at-sea boardings of CFVs (USCG, 2009). At-sea 
boardings are similar to DSEs in that both inspect the vessel for hazards and compliance 
with regulations. Yet, unlike dockside safety exams, at-sea boardings are done non-
voluntarily and are meant to enforce regulations (Appendix G). Deficiencies found on a 
CFV during an at-sea boarding can result in numerous penalties including fines and/or 
termination of the current trip.   
 
 
2.6. Summary 
 In summary, there are numerous types of CFVs used in Districts 1 and 5. All of 
these types of vessels have different risks associated with them which add to commercial 
fishing’s inherent danger. Furthermore, when compared to commercial fishing’s long 
history, regulations and requirements have only just begun to address the issue of safety 
on CFVs. 
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3. Methodology 
 The goal of this project was to determine if the expectations of the MOA and its 
provisions have been met, and determine whether or not to recommend changes. To 
achieve our goal, we created the following objectives:  
 To formulate hypotheses, then test them by collecting and analyzing USCG/NOAA 
data regarding CFVs; 
 
 To conduct interviews with commercial fishermen and observers in order to 
supplement data analyses; 
 
 To develop practical recommendations based on findings from the first two 
objectives, which may improve the effectiveness of the MOA. 
 
  This chapter details the methods that we used to complete each objective, and the 
rationale for our choices. In all cases, we focus on Districts 1 and 5, because these two 
districts have some of the highest fatality and casualty rates, and feature the most CFVs 
subjected to observer coverage.  
 
 
3.1. Objective 1: Formulate Hypotheses, then Test Them by Collecting and 
Analyzing USCG/NOAA Data regarding CFVs 
 
 Our first objective was to test a number of hypotheses which we formulated in 
order to see if the expectations of the MOA have been met. We achieved this objective by 
collecting and analyzing USCG/NOAA data regarding CFVs. The databases we utilized 
were the Marine Information for Safety and Law Enforcement (MISLE) and Coast Guard 
Business Intelligence (CGBI). All of the USCG’s information on items such as bridges, 
vessels, and waterways are stored on the MISLE database.  
Information in MISLE is either added to the database in the field or back at the 
Unit Headquarters. In the first case, USCG field personnel use special PDAs to enter 
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information which is later synced and uploaded to MISLE. This normally occurs during 
activities such as at-sea boardings, where the boarding agent will update his/her PDA as 
the boarding progresses. This method generally leads to the most accurate data.  
 The primary reason for using CGBI was that it allowed us to access the data stored 
in MISLE in a manner better suited for data analysis. CGBI is essentially the USCG’s 
electronic data warehouse which collects and stores information daily from over twenty-
five other databases including MISLE. Within CGBI we were able to launch reports 
called “cubes” which allowed us to categorize the data into exactly what we were looking 
for. For example, for our second hypothesis we launched the “MISLE Law Enforcement 
Sightings and Boardings” cube, and for our third hypothesis we launched the “MISLE 
Fishing Vessel Summary” cube. Within these cubes, we refined our search allowing us to 
narrow our results. Typical filters that we used included: type of vessel, vessel decal 
status, and district. Using the information from these databases, we completed four 
analyses in order to test our hypotheses.  
 
3.1.1. Hypothesis 1: Dockside Safety Examinations 
The first hypothesis that we tested pertained to the December 2005 NMFS policy 
which required valid safety decals for all CFVs subjected to observer coverage. We 
hypothesized that if the NMFS decal policy was effective, then the number of vessels 
receiving DSEs would be higher after its implementation.  
To test this hypothesis we conducted two analyses. First, we compared the 
number of DSEs conducted annually before (2002-2005) and after (2006-2009) 
implementation of the policy. We used 2002 as a cutoff year for this analysis since prior 
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to that year data were unreliable, and in some cases inaccessible due to a database 
changeover at the USCG. Second, we examined the number of safety exams administered 
during the specified years and determined whether or not a safety decal was issued to the 
vessel. This second analysis was also accomplished using data from the MISLE and 
CGBI databases.  
 Through these two analyses, we were able to determine how effective the NMFS 
policy is at encouraging vessels to acquire safety decals, as well as assessing the success 
rate of those vessels at attaining safety decals. 
 
3.1.2. Hypothesis 2: At-sea Boardings 
 For our second analysis, we hypothesized that if more vessels received safety 
decals, then fewer at-sea boardings would result in safety deficiencies. This is because if 
a vessel has a safety decal, then all deficiencies at that time should have been corrected in 
order to receive the decal. Therefore, if an increasing number of CFVs had decals, when 
the USCG boards those vessels at-sea, the vessels should still be in compliance. 
 To test this hypothesis we compared the number of boardings conducted annually, 
resulting in one or more safety deficiencies before (2002-2005) and after (2006-2009) the 
implementation of the decal policy. The same cutoff year of 2002 remained for this 
analysis. We also noted the vessel’s decal status (valid or expired) to see if that had any 
effect on the number of deficiencies found. By conducting this analysis we were able to 
expand on our first analysis, and determine how effective safety decals are at reducing 
safety deficiencies. 
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3.1.3. Hypothesis 3: Fatality and Casualty Rates on Commercial Fishing Vessels 
 Our next hypothesis was that, if CFVs had valid safety decals, then their fatality 
and casualty rates would be lower than those of vessels with invalid decals. This is 
because the more times a vessel is inspected, hypothetically the safer it will be. In this 
case, a thorough inspection such as the DSE should make CFVs safer. 
  To test this hypothesis we first compared the fatality and casualty rates of 
Districts 1 and 5 to each other. Next, we compared the fatality and casualty rates of 
vessels based on their safety decal status. To accomplish this analysis we used data from 
the CGBI database which was used to find the number of vessels with valid/invalid 
decals. From this analysis, we were able to further determine the effectiveness of safety 
decals. 
 
 
3.1.4. Hypothesis 4: Number of Completed Observer Checklists  
 Next, we hypothesized that if observer checklists were truly effective, then, even 
if a vessel initially failed a checklist, the captain or owner of the vessel would correct the 
situation. This is because, if a vessel fails a PTVSC, the vessel cannot legally fish until all 
violations are fixed. By determining how many vessels are failing then rectifying 
PTVSCs, we will determine how effective the PTVSCs are. 
 To test this hypothesis, we again used NOAA data regarding CFVs, and first 
determined the number of observer checklists completed annually from 1998-2009.  
Since the NMFS requires that observer vessel selection be random, not all vessels are in 
sufficient condition to have an observer onboard. This means that many vessels fail their 
initial checklist examinations. Therefore, we examined the number of CFVs which failed 
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their initial checklist exams, and then went on to complete an exam by correcting their 
deficiencies. Through this analysis we were able to determine how effective the observer 
checklists are at promoting safety, and how seriously they are being taken by commercial 
fishermen. 
 
3.2. Objective 2: Conduct Interviews in Order to Supplement Data  
 
 Our second objective was to gather qualitative data through telephone interviews. 
Information gained from these interviews was then used to supplement the data analyses 
from our first objective. Subjects for our interviews included both NMFS observers, and 
CFV captains, all of whom deal with the MOA and its provisions on a daily basis. This 
gave us a much better perspective than simply using quantitative data. The following two 
sections detail the protocols and topics covered during our interviews. 
 
3.2.1. Interviews with Commercial Fishermen  
 The commercial fishermen that we interviewed have many years of experience, and 
have had observers onboard numerous times between 1998 and 2009. The reason for this 
specific timeframe is that we wanted to interview subjects who have operated before and 
after the MOA signing. Subjects for these interviews were referred to us through Mr. 
Mike Tork, a Fisheries Biologist employed by NOAA. For these interviews we followed 
a specific protocol (Appendix H), and we were able to: 
 Determine if commercial fishermen feel safer since implementation of the MOA 
and the NMFS decal policy; 
 Determine if there are any aspects of the MOA, its provisions, or the PTVSC that 
34 
commercial fishermen feel should be changed; 
 Determine how carefully commercial fishermen observe safety regulations and 
provisions.  
 
 Due to the individuality and independence commercial fishermen, we understood 
that our subjects may not have wanted to express their honest opinions. To avoid any fear 
of unfavorable consequences, we made it clear to the commercial fishermen that our 
interviews would be confidential, no names would be used in our final report, and that 
their identities would not be revealed. To aid in this process, an informed consent form 
(Appendix I) was drafted by the team and approved by WPI’s Institutional Review 
Board. The informed consent form outlined the interview process and discussed how the 
information would be kept confidential. By using this form we were able to increase the 
chance that our interview subjects felt secure in providing us with truthful responses. 
 
3.2.2. Interviews with NMFS Observers 
 In addition to our interviews with commercial fishermen, we also interviewed 
several NMFS observers. While in Washington, D.C. we interviewed seven observers 
with experience ranging from one year to over twenty. The information we gathered from 
observers was personal, as these subjects’ experiences have put the MOA’s provisions to 
the test in real world situations. For these interviews with observers we followed a 
specific protocol (Appendix J), and were able to: 
 
 Determine if observers feel safer since implementation of the MOA and Health and 
Safety regulations; 
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 Determine if there are any aspects of the MOA, its provisions, or the PTVSC that 
observers feel should be changed. 
 
3.3. Objective 3: Develop Practical Recommendations Based on Results  
Our third and final objective was to develop practical recommendations for the 
MOA and its provisions. To accomplish this we compiled all of the information gained 
from our data analyses and interviews. Using these sources of data we determined if any 
changes can or should be made to the MOA, its provisions, or USCG regulations. We 
made our recommendations with the goal of making the MOA and its provisions more 
effective at promoting safety on CFVs. Therefore, recommendations were still made if 
they could further improve safety for CFVs. Lastly, the recommendations that we made 
were limited to those that we deemed practical for all parties involved.  
 
 
 
3.4. Summary 
 By completing these objectives through interviews, observations, data extraction, 
and data analysis, we were able to provide the USCG and NOAA Fisheries with 
information regarding the effectiveness of the MOA. With this information, the USCG 
and NOAA will be able to decide if new regulations need to be put in place to improve 
safety on CFVs.  
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4. Results and Analysis 
Presented in this chapter is the information which we collected to determine if the 
expectations of the MOA and its provisions have been met. We obtained our information 
through data analyses and interviews, and the results of our methods follow below. 
 
 
 
4.1. Objective 1: Formulate Hypotheses, then Test them by Collecting and 
Analyzing Data Regarding CFVs 
 
In order to test our hypotheses, we conducted several data analyses using data 
from both the USCG and the NOAA Fisheries Service. By completing the analyses, we 
were able to test our hypotheses and make recommendations to the USCG and NOAA. 
 
4.1.1. Hypothesis 1: Dockside Safety Examinations 
For our first analysis, we hypothesized that, if the enforcement of the NMFS decal 
policy was effective, then the total number of vessels receiving DSEs would be higher 
after the policy’s implementation. Therefore, we expected to see a noticeable increase in 
DSEs after 2005. This is because, in 2006, it became a requirement for all vessels 
carrying an observer to have a valid DSE. To complete this analysis we compared the 
number of DSEs conducted annually before (2002-2005) and after (2006-2009) 
implementation of the policy. Highlighted within Table 1 in blue and red are the total 
number of DSEs conducted before and after the NMFS policy respectively.  
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Table 1: Total Number of Dockside Safety Exams Conducted in Districts 1 and 5 
YEAR District 1 District 5 Both Districts
2002 405 265 670
2003 313 290 603
2004 662 283 945
2005 739 235 974
Total Before     
NMFS Policy
2,119 1,073 3,192
2006 1,173 545 1,718
2007 781 405 1,186
2008 1,157 397 1,554
2009 1,101 462 1,563
Total After      
NMFS Policy
4,212 1,809 6,021
 
 
From this comparison, a clear difference is shown; after implementation of the 
NMFS decal policy, the number of DSEs nearly doubles in both districts. This increase is 
especially apparent in Figure 12.   
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Figure 12: Dockside Safety Exam Trends in (a) District 1 and (b) District 5 
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Furthermore, the increase takes place during a time period when the total number 
of fishing vessels declines. Since 2000 in Districts 1 and 5, the number of vessels 
subjected to observer coverage (Table 2) has decreased 5.5%, from 5,750 to 5,431. 
 
Table 2: Number of Vessels Subjected to Observer Coverage by District and Year 
Year Vessel Population District 1 District 5
2000 5,750 4,634 1,116
2001 5,823 4,779 1,044
2002 6,005 4,946 1,059
2003 5,876 4,806 1,070
2004 5,959 4,838 1,121
2005 6,071 4,778 1,293
2006 5,896 4,649 1,247
2007 5,745 4,520 1,225
2008 5,513 4,342 1,171
2009 5,431 4,296 1,135  
 
One trend to note in Table 1 and Figure 12 is the decrease in the number of DSEs 
conducted in 2007. This decrease can be attributed to the previously mentioned increase 
in DSEs conducted throughout 2006. All decals issued in 2006 were valid for two years; 
therefore the 1,173 vessels which received a safety decal in 2006 did not need to renew 
their DSE in 2007. This probably explains why the number of DSEs decreased back to a 
number similar to that of 2005. This fact accounts for the decrease in 2007, and also 
explains the increase in 2008, when the vessels from 2006 were required to renew their 
decals. Also, in June 2008, the expiration dates of the decals were changed from two 
years, to one year. This also accounts for why the data from 2009 resembles that of 2008. 
As Figure 13 shows, the trend lines for both Districts 1 and 5 show an increasing number 
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of DSEs starting in 2002. This increase is especially apparent in 2006, when over 400 
more CFVs received DSEs.  
Next, we quantified the percentage of DSEs administered during the specified 
years in which a safety decal was issued to the vessel. Exams that did not issue safety 
decals indicate that the vessel failed the examination. In the four years before the policy 
in District 1, the percentage of vessels receiving safety decals from DSEs averaged 34%. 
In the four years since the policy, that percentage has increased to 55%. Compared to 
2004, CFVs are currently almost twice as successful at receiving safety decals. However, 
CFVs in District 5 did not experience the same increase. As Figure 13 shows, before the 
policy, about 70% of vessels successfully completed DSEs. After the policy was 
implemented, this percentage only rose to 78%. Yet, both of these numbers are higher 
than the current percentage in District 1, meaning that less change was necessary.  
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Figure 13: Percentage of Successful Dockside Safety Exams in (a) District 1 and (b) 
District 5 
42 
The data support our hypothesis, that the number of vessels receiving safety 
decals is higher after the policy change than before it. This suggests that the NMFS decal 
policy has been effective at increasing participation in the DSE program. This is 
evidenced by the doubling of the number of DSEs conducted in both Districts 1 and 5 
from 530 to 1053 in District 1, and 268 to 452 in District 5. 
 While completing this first analysis, we dealt with several issues. For example, 
not all of the DSEs conducted were entered into the MISLE database correctly. 
Therefore, when we used the filter of “Fishing Vessel” to refine our search, the data set 
may have been incomplete. This is because the examiner who entered the data might not 
have specified if the vessel that he/she examined was a CFV or not. Another aspect that 
was sometimes left “unspecified” was whether or not a decal was issued to the vessel. In 
the case of our analysis, we had to discard all unspecified boarding results, since we 
could not ascertain whether or not a safety decal was issued.  
 
4.1.2. Hypothesis 2: At-sea Boardings 
For our second analysis, we hypothesized that, if more vessels received safety 
decals, then fewer at-sea boardings would result in safety deficiencies. To complete this 
analysis, we took the total number of at-sea boardings and divided them into groups 
based on where they took place, in this case either District 1 or District 5 (Tables 2 and 
3). We also grouped the data to represent the outcome of the boarding, either no 
violations, or one or more violations. 
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Table 3: Results of At-sea Boardings in District 1categorized by whether or not the 
boarding resulted in the issuance of at least one violation 
YEAR No Violations One or More Violations Total
2002 469 240 709
2003 786 440 1,226
2004 1,000 433 1,433
2005 1,345 469 1,814
Total Before  NMFS 
Policy
3,600 1,582 5,182
2006 1,779 608 2,387
2007 1,552 464 2,016
2008 1,751 498 2,249
2009 1,658 523 2,181
Total After    NMFS 
Policy
6,740 2,093 8,833
 
 
 
 
Table 4: Results of At-sea Boardings in District 5 categorized by whether or not the 
boarding resulted in the issuance of at least one violation 
YEAR No Violations One or More Violations Total
2002 190 95 285
2003 357 186 543
2004 752 414 1,166
2005 683 338 1,021
Total Before  NMFS 
Policy
1,982 1,033 3,015
2006 653 343 996
2007 528 276 804
2008 534 307 841
2009 780 252 1,032
Total After    NMFS 
Policy
2,495 1,178 3,673
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Since the total number of at-sea boardings fluctuated over our target time span, 
we decided to compare annual percentages. We discovered that, in District 1 before the 
NMFS decal policy, 1,582 of the 5,182 at-sea boardings (31%) resulted in the vessel 
having at least one safety violation. In the four years since the implementation of the 
NMFS decal policy, only 2,093 of 8,833 at-sea boardings (24%) resulted in the vessel 
having at least one safety violation. This equals a decline of 7% in the number of at-sea 
boardings resulting in safety violations, and corresponds to a drop of almost one fourth.   
The change in District 5 is not as easily seen, and was much less drastic. Before 
the NMFS decal policy, 1,033 of 3,015 at-sea boardings (34%) resulted in the vessel 
having at least one safety violation. In the four years since the implementation of the 
NMFS decal policy, 1,178 of 3,673 at-sea boardings (32%) resulted in the vessel having 
at least one safety violation. This equals a decline of 2% in the number of at-sea 
boardings resulting in safety violations, and represents a percentage change of only 6%.  
However, this result was not totally unexpected. Looking back to our first 
analysis, it is apparent that, in District 5, the number of CFVs attaining safety decals only 
rose by 8% after implementation of the MOA and its provisions. In District 1, the 
increase was 20%, which implies that District 1 would feature a large drop in at-sea 
boarding deficiencies. District 5 on the other hand, does not have this large an increase in 
issuance of safety decals, and therefore the decrease in at-sea boarding deficiencies is less 
apparent.  
 Next, we examined whether or not the boarded vessels had a valid decal at the 
time of the at-sea boardings. This comparison turned out to be uninformative for both 
Districts 1 and 5. In District 1, 72% of vessels without decals and 74% of vessels with 
45 
decals were found to have no deficiencies. Similarly, in District 5, 67% of vessels 
without decals and 68% vessels with decals were found to have no deficiencies.  
While using CGBI and MISLE for this analysis, we had to determine whether or 
not the violation issued was a safety deficiency. For this analysis we determined that a 
“safety deficiency” was any deficiency, except for those regarding security, fisheries, and 
pollution prevention. First, we filtered the data to just fishing vessels, then we examined 
fifty of the remaining cases by hand. Of those fifty, none had violations not pertaining to 
safety, so we decided that the number of vessels with non-safety violations could be 
considered negligible for the purposes of our analysis. The same problem remained from 
the first analysis of whether or not the vessel had been classified as a fishing vessel. 
 
 
4.1.3. Hypothesis 3: Fatality and Casualty Rates on Commercial Fishing Vessels 
 For our third analysis we hypothesized that, if CFVs had valid safety decals, then 
their fatality and casualty rates would be lower than those of vessels with invalid decals. 
Our first analysis to test this hypothesis involved the annual number of fatalities onboard 
CVFs in Districts 1 and 5. This comparison (Figure 14) shows the overall fatality trend 
between Districts 1 and 5 from 1998 to 2009, and does not note a vessel’s decal status. 
From this figure, it is possible to see the general downward trend of fatalities in both 
districts.  
For the part of this analysis regarding fatalities we discovered that it was difficult 
to see any trends in the initial data. We attributed this to the large numbers of casualties 
that have occurred from a single vessel sinking or going missing, for instance the tragic 
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loss of two fishermen aboard the CFV Patriot in 2009 which impacted the data for that 
year. Therefore, to help smooth the graphs, we decided to only count one fatality per 
event. Additionally, some problems with the casualty data may have occurred from a 
vessel not being classified as a total vessel loss. 
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Figure 14: Number of Fatalities on Commercial Fishing Vessels in Districts 1 and 5 
 
 
For our next analysis we introduced the safety decal as a variable. We examined 
the number of fatalities on vessels with a valid safety decal compared to vessels without a 
valid safety decal (Figure 15).From these figures several trends can easily be seen. In 
District 1, 1998 is the only year where the number of fatalities with a decal is greater than 
the number of fatalities on vessels without decals. District 5 is a similar story, where 
2003 is the only year with higher fatality rates on vessels with valid decals. In all of the 
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other years, the number of fatalities on vessels with valid decals is much lower than on 
vessels without decals. 
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Figure 15: Fatalities, (a) District 1 and (b) District 5 by Vessel Decal Status 
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After looking at the number of fatalities on CFVs based on decal status, we 
examined the number of casualties, also known as a total vessel loss. Again, this was 
done to see if there were any overall trends in the data. To start off, we examined the 
number of total vessel losses occurring from 1998-2009 (Figure 16). 
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Figure 16: Number of Casualties in Districts 1 and 5 
 
This analysis proved to be uninformative, as no meaningful trend could be 
extracted. Therefore, we decided to compare number of vessel casualties with and 
without valid safety decals (Figure 17).  
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Figure 17: Casualties, (a) District 1 and (b) District 5 by Vessel Decal Status 
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Both figures clearly show that in the last six years, vessel casualties have rarely 
occurred on vessels with valid safety decals, and that an overwhelming proportion of 
casualties are occurring for vessels without safety decals. 
Overall, for this analysis, our data has suggested one main point. We believe that 
vessels with valid safety decals are measurably safer than those vessels without decals. 
Of course, the safety decal itself is not the only factor to consider. The argument can be 
made that the “type” of captain who gets a decal for his vessel is already going to be 
safety conscious. Although we agree with this statement, it is also pertinent that these 
decals are mandatory for all vessels subject to observer coverage. Therefore, all types of 
captains, and not just the safety conscious ones, are receiving safety decals for their 
vessels.  
 
 
4.1.4. Hypothesis 4: Number of Completed Observer Checklists 
 For our fourth analysis we hypothesized that, if PTVSCs were truly effective, 
then, even if a vessel initially failed a checklist, the captain or owner of the vessel would 
correct the situation. From the NOAA data that we were given, we ascertained that a total 
of 14,375 PTVSCs were completed from May 2006 to November 2010 for CFVs with 
valid safety decals. An additional 3,739 checklists were completed during that same time 
for vessels without safety decals. Of those 18,114 PTVSCs, only 151 resulted in safety 
deficiencies being found. This equates to less than 1% of all PTVSCs conducted. 
However, we were unable to obtain reliable data prior to 2006, and therefore could not 
effectively test our hypothesis. 
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4.2. Objective 2: Conducting Interviews in Order to Supplement Data 
 
As part of our second objective, we decided to interview some of the people in the 
commercial fishing community who interact with the MOA and its provisions on a daily 
basis. Our interviews involved two main groups of people, commercial fishermen and 
NMFS observers. The information obtained from these interviews with commercial 
fishermen and observers (Appendices K, L) proved extremely useful and supplemented 
our data analyses well.  
 
4.2.1. Interviews with Commercial Fishermen 
 The first interviews that we conducted were with three commercial fishermen 
introduced to us by Mr. Mike Tork. These fishermen were all experienced, and averaged 
twenty-seven years as CFV captains. Since one of the fishermen had retired before the 
MOA was implemented, we were unsure if he would be able to answer our questions 
pertaining to the effectiveness of the agreement. However, he was able to answer the 
questions, as he was still active in crew training and safety checks. He believed that 
fishing had become safer and specifically cited widespread use of DSEs for this. He also 
told us some of the dangers of fishing and spoke of changes he thought should be made.  
 However, the two other fishermen did not believe that fishing had become safer 
since the implementation of the MOA and its provisions. One mentioned that fishing was 
inherently dangerous, so no matter what regulations were put in place, there would 
always be risks involved. Therefore, he did not believe that the MOA had been 
ineffective, but rather, that no measures could ever make commercial fishing safer. 
Specifically he cited the dangerous weather conditions that fishing generally takes place 
in, and that nothing could be done to control them. The other fisherman concluded that 
52 
NMFS fishing regulations had driven profits down so much that it had affected vessel 
maintenance. He believed that, until the regulations were addressed, fishing would not 
become safer. The fisherman told us that he used to haul his CFV out of the water 
annually, but could not afford to do so anymore. Instead he said that every two or three 
years would now have to suffice. This poses a potential hazard, as crucial vessel 
maintenance is performed while a vessel is out of the water. Leaving a vessel in the water 
for two or three years allows growth to accumulate on the hull, potentially resulting in 
stability issues or compromised hull integrity. 
  Several of the fishermen also expressed concerns about observers checking safety 
equipment, specifically EPIRBs, during PTVSCs. The subjects we interviewed believe 
that fishermen are, in general, hesitant to touch their EPIRBs. Yet, since observers are not 
allowed to touch the EPIRBs, it is the fishermen who must physically show the observer 
that the device has not expired. This can pose a problem, as many fishermen do not feel 
comfortable doing so. Instead, one of the fishermen felt that a valid safety decal should 
be sufficient enough for all of a vessel’s safety equipment to be deemed safe.  
 Overall, the fishermen felt that fishing was a job, and that they should be given an 
opportunity to make more profits. Since commercial fishing was hit hard by the economic 
downturn, many fishermen left the profession. The fishermen whom we interviewed felt 
that only the truly dedicated fishermen were left, and that they should be granted more 
independence for their perseverance. 
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4.2.2. Interviews with NMFS Observers 
 For our second group of interviews, we were given a list of seven NMFS 
observers from Mr. Mike Tork. These observers ranged from having one to twenty years 
of experience with an average of seven years. Of the seven observers, six responded that 
on at least one occasion having had to terminate or delay a vessel’s trip, most commonly 
because of expired EPIRBs and safety decals. The majority of our subjects believed that 
these common deficiencies were a result of a lack of awareness from captains and 
crewmembers regarding expiration dates of their safety equipment. Despite this, two 
observers said that safety awareness had improved with the implementation of the MOA, 
and that most commercial fishermen were now more safety-conscious.  
 Next, we discovered that, of the seven observers, three had been in at least one 
emergency situation. One observer reported having had to be towed back to port due to 
smoke from the engine room. Another had experienced the vessel he was on almost 
sinking. Finally, a third observer had been on a vessel that that suffered a catastrophic 
engine failure, and drifted from Canada to Rhode Island in a severe winter storm. All 
three of these observers believed that their safety training was effective in preparing them 
for these situations. The other four believed that their training would be helpful in an 
emergency situation. One observer provided several insights into how the training could 
be further improved, citing more hands-on training, and active involvement of the USCG 
in observer training. None of the other six observers mentioned any changes they would 
like to see made to the training program.  
 Overall, of the five observers who have worked before and after the signing of the 
MOA, four believed that the MOA had made commercial fishing safer. Their main 
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reason for this conclusion was the mandatory safety decals for all vessels subject to 
observer coverage. 
 
 
4.3. Summary 
 Using the results from our data analyses and interviews detailed above, we were 
able to accomplish our final objective, which was to develop practical recommendations 
to further improve commercial fishing safety. We synthesize our insights, and provide 
recommendations in the following chapter. 
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5. Conclusions and Recommendations 
To achieve our goal for this project, we formulated four hypotheses regarding the 
impact of DSEs, at-sea boardings, and safety decals. These hypotheses were tested by 
conducting a number of data analyses and supplemented using information from ten 
interviews. The results of the analyses are covered in the previous chapter. The 
conclusions about our hypotheses, as well as recommendations, are presented below. 
 
 
5.1. Data Synthesis 
From our research and analyses, we believe that the MOA has been instrumental 
in making commercial fishing and observing safer. Like many other industries in the 
United States, the commercial fishing industry has been affected by recent economic 
troubles. Through our interviews, we have learned that these economic factors play 
directly into CFV safety and, despite this; we believe commercial fishing has become 
safer.  
Our arrival at this conclusion was based on several factors. In Districts 1 and 5 in 
2006, the number of DSEs increased by 79%: from 974 to 1718. Though there may be 
more than one factor contributing to this increase in DSEs, it is likely that the NMFS 
decal policy was indeed effective at requiring CFVs to receive safety decals. However, 
this number has remained relatively the same since 2008, potentially meaning that the 
same vessels are continuing to receive decals, but other CFVs subject to observer 
coverage still do not have valid safety decals. Unfortunately, with the data available to us, 
we were unable to ascertain exactly how many CFVs required to have safety decals still 
do not have them.   
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Furthermore, the analysis we conducted regarding at-sea boardings suggests that 
CFVs are becoming more compliant with safety regulations. Since the implementation of 
the NMFS decal policy in District 1, the number of vessels receiving safety deficiencies 
has decreased by 7%. For vessels with valid safety decals in District 5, that number has 
decreased a total of 10%. These trends can be seen in Tables 4 and 5 respectively. 
 Another piece of evidence which supports our conclusion can be seen in Figures 
16 and 18. The number of fatalities and vessel losses is drastically lower on vessels with 
valid safety decals. Between 1998 and 2009, in District 1, vessels without safety decals 
accounted for 92% of all vessel losses. Similarly, during that time span in District 5, 89% 
of all vessel losses were of vessels without safety decals. 
 
 
5.2 Recommendations 
Our investigation led us to develop five recommendations that we feel would have 
a positive impact on the commercial fishing industry if they were implemented. We 
believe the recommendations will further improve safety for crews and observers while 
onboard CFVs. Although our data suggests that the expectations of the MOA and the 
NMFS decal policy have been met, fatalities and vessel casualties are still occurring, and 
other changes could be implemented to prevent them. 
 
5.2.1. MISLE Database Training 
 For our first recommendation, we considered a problem that we faced numerous 
times while working on this project: incomplete and/or incorrect data entered into the 
MISLE database. Through informal interviews, we ascertained that the units in charge of 
entering data into MISLE occasionally are poorly trained, or simply opt not to enter 
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information that could be important for future analyses. While there is currently an 
optional online training course for the people who input the data, this alone is not 
sufficient. Therefore, we recommend that the USCG implement a policy requiring 
anyone who enters information into MISLE to successfully complete the online training 
course. Once the training is complete, a test could be administered to show the 
competency of users at inputting data. This will ensure that data is not only entered 
correctly, but also that it can be used effectively once stored in the database. 
Also, a list of required fields should be drafted to allow for a greater depth of 
information, and more accurate research in the future. For instance, when we were 
collecting data on DSEs, there was an option to filter out all exams with an “unspecified” 
result. Yet, there are only two possible results of a DSE, as a vessel can only pass or fail 
an exam. If a field as simple as this becomes required, it could dramatically increase the 
informational value of the MISLE database. 
 
5.2.2. Safety Decals for Commercial Fishing Vessels 
 Another recommendation we have after completing this project is in regards to 
CFVs and safety decals. As it stands right now, safety decals are only required for vessels 
which are subject to observer coverage, a requirement that stems from the observer health 
and safety regulations. As part of this requirement, a valid safety decal is required for 
these vessels to obtain a fishing permit (Appendix M); however, this policy remains 
largely unenforced. It is then left up to the observer to verify that the vessel in question 
does in fact have a valid decal. This can lead to a situation where an observer is forced to 
“tie the boat up,” thereby making it illegal for the vessel to fish. This situation can be 
difficult for all involved, and usually strains the relationship between fishermen and 
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observers. This type of occurrence could potentially be curtailed, if a vessel’s decal status 
was effectively verified in order for it to receive a permit. 
Also, as part of Coast Guard Authorization Act of 2010, all vessels operating 
outside of three nautical miles will be required to have a valid safety decal. This includes 
all vessels, and not just those CFVs subject to observer coverage. After completing our 
third analysis, we have come to see the beneficial effects of this policy, and believe it is 
likely to result in further decreases in fatalities and casualties.  With our analysis, we 
discovered that vessels with safety decals experience fewer fatalities, and are lost much 
less often than those CFVs without safety decals.  Hopefully our analyses will be able to 
dissuade any argument against the mandatory safety decal provision in the Authorization 
Act. 
 
5.2.3. Research on Expiration Dates of Safety Equipment 
 Our third recommendation takes into account the concerns that we heard from 
multiple fishermen during our interviews. These concerns reflect the economic struggles 
of the commercial fishing industry. Profits have become so low for some CFV owners 
and captains that they are being forced to choose between paying their mortgage and 
maintaining their CFV. When fishermen incur more out of pocket expenses, the first 
thing they tend to neglect is vessel maintenance, which can severely hinder the safety of a 
vessel and its crew. For example, fishermen have to pay approximately $1000 per year to 
have their vessels’ life rafts repacked. Some captains would like to see life rafts be 
repacked every two years instead of annually, in order to cut the associated costs in half. 
In order to better understand how expiration dates of safety equipment impact 
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commercial fishermen, we recommend that more research be done on the topic. This 
research could potentially be conducted by a future IQP with the USCG, and could 
determine if changing expiration dates for items such as life rafts could reduce costs 
without compromising vessel safety.  
 
 
5.2.4. Inspection Cards 
 While interviewing observers and fishermen, both parties agreed that the 
Electronic Position Indicating Radio Beacon (EPIRB) Visual Inspection Card (EVIC) is 
extremely effective. The EVIC, which an observer may utilize and fill out after checking 
an EPIRB, is valid for ninety days. This means that, during those ninety days, the EPIRB 
does not have to be checked by an observer doing their pre-trip checklist.  This keeps 
both the captain and the observer safer by eliminating the need to access the roof of the 
wheelhouse in the early morning to check the EPIRB. However, life rafts tend to also be 
stored with the EPIRBs on top of the wheelhouse. The captains and observers whom we 
have interviewed expressed their opinion that a card similar to the EVIC should be 
implemented for life rafts. Many of them believe that checking EPIRBs and life rafts is a 
task as dangerous as the fishing that they participate in. Implementing a card for life rafts 
would potentially save observers and fishermen the stress and danger of climbing on an 
icy roof in the early morning. A stipulation could be added that the life raft card would 
only be valid during winter months. Therefore, during times when it is not dangerous to 
go on the wheelhouse, observers would still have to do so. Whether, the life raft 
expiration date is added to the EVICs, or is issued to the vessel separately, either option 
would make completing the pre-trip safety checklist a safer duty. 
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Another recommendation we have regarding inspection cards is as follows. An 
observer with twenty years of experience told us that it used to be standard procedure 
that, upon completion of a DSE, the inspector would give the vessel owner or captain a 
list of the expiration dates of their safety equipment. We suggest that this practice once 
again be implemented, since safety deficiencies usually result from a lack of awareness of 
expiration dates. Putting all of the expiration dates on one sheet of paper that stays in the 
wheelhouse, instead of relying on documentation scattered around the vessel, will help 
increase awareness, and potentially increase compliance with safety regulations. 
 
 
5.2.5. Observer Training 
 During our interviews with observers, we ascertained that all of our subjects 
believed that observer training had drastically improved, and was currently effective. 
However, from the information gained from these interviews, we believe that training 
could still be improved to help increase safety. As part of their training, observers 
currently, participate in group training trips onboard CFVs. We believe that, while on 
these trips they should be shown firsthand the dangers that exist on CFVs. If they see the 
dangers that come while onboard and how they arise, they will be better suited to avoid 
them in real world situations. One observer explained the hazards presented by the doors 
that some fishing vessels have on their stern. The doors weigh approximately 800 pounds 
each, and can swing around while the vessel is in motion. He said that the sound alone of 
these doors colliding with the vessel is enough to teach an observer never to get caught 
between them. 
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  Also, since the USCG is such a well trained and safety-conscious organization, 
observers could potentially benefit from having USCG liaisons present during their safety 
training. This would supplement the hands on approach recommended above, and would 
provide a more complete training process for observers. 
 
 
5.3. Conclusions 
 In conclusion, for this project we researched the different types of CFVs operating 
in USCG Districts 1 and 5, and discovered that, no matter what the type of vessel or gear 
onboard, each has their own inherent dangers. Despite these inherent risks, through the 
USCG and NOAA’s implementation of the MOA and subsequent provisions, such as the 
NMFS decal policy, commercial fishing safety has improved. Through the analyses we 
have conducted, our data has suggested that commercial fishing has become safer. 
However, we also recognize that more can be done to further improve safety. While 
commercial fishing safety is improving, it is still the most dangerous occupation in the 
United States. As a result of our interviews and analyses, we have formulated 
recommendations, that take into account both fishermen’ and observers’ concerns. Our 
intention is that our work will contribute toward, making commercial fishing a safer 
enterprise for both fishermen and observers. 
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Appendix A: Sponsor Description 
This project is being sponsored by the United States Coast Guard (USCG). The 
USCG is a branch of the United States armed forces, yet is also a part of the Department 
of Homeland Security (USCG, 2009). Their mission is to carry out three basic roles, 
which are further subdivided into eleven statutory missions. The three roles are maritime 
safety, maritime security, and maritime stewardship. The eleven statutory missions, as 
defined by law, are divided into homeland security missions and non-homeland security 
missions. The USCG has approximately 42,000 men and women on active duty. Also, 
7,000 civilians serve the USCG, and even though they are not on active duty, they play a 
key role in the success of the USCG’s missions. Some of the common activities that the 
men and women of the USCG participate in are: search and rescue missions, marine 
fisheries enforcement, inspection of foreign vessels, as well as the prevention of illegal 
immigration. According to a Budget Hearing in 2009, the House Subcommittee of 
Border, Maritime, and Global Counterterrorism allocated $9.96 billion to the Coast 
Guard for the 2010 fiscal year (CIS, 2009). Below you can refer to the chain of command 
for this well structured organization. 
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Figure 18: USCG Chain of Command (USCG, 2010 B) 
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Appendix B: What is an IQP and how does our project qualify as one? 
 WPI classifies the Interactive Qualifying Project as students addressing a 
“problem that lies at the intersection of science and technology with social issues and 
human needs. Generally, these projects involve some analysis of how technology affects, 
and is affected by, individuals and communities” (WPI, 2010 Interactive Qualifying 
Project). Our project is working with the United States Coast Guard (USCG), validating 
the safety on commercial fishing vessels. The USCG is devoted to maritime safety, 
security and environmental protection. In association with the National Oceanic and 
Atmospheric Administration (NOAA), the two organizations signed a Memorandum of 
Agreement (MOA) to help keep observers onboard commercial fishing vessels safer. The 
primary objective of the observers is to collect data regarding the catch that fishing 
vessels bring in (Memorandum of Agreement, 2004). Since commercial fishing is the 
most dangerous profession in the United States, this project most definitely addresses 
both social issues and human needs. By using science and technology to improve 
commercial fishing safety, our project will qualify as an IQP. 
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Appendix C: Memorandum of Agreement 
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Appendix D: Commercial Fishing Industry Vessel Requirements 
 
Table 5: Throwable Flotation Devices 
Vessel Length Device Required
Less than 16 feet None
16 feet to less than 26 feet
1 throwable cushion, or 1 
orange 24-inch life buoy with 
60 feet of line
26 feet to less than 65 feet
1 orange 24-inch ring life 
buoy with 60 feet of line
65 feet or more
3 orange 24-inch ring life 
buoy with 60 feet of line, at 
least one device must have 
90 feet of line  
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Table 6: Survival Craft (Cold Water) 
Vessel Area Type Device Requirement
Beyond 50 miles of the 
coastline
All
Inflatable Liferaft with 
SOLAS A Pack
Between 20-50 miles of 
coastline
All
Inflatable Liferaft with 
SOLAS B Pack
Beyond Boundary Line, 
between 12-20 miles of 
coastline
All
Inflatable Liferaft with 
Coastal Pack
Beyond Boundary Line, 
within 12 miles of coastline; 
Inside Boundary Line; or 
Lakes, Bays, Sounds, Rivers
36 feet or more 
in length
Inflatable Buoyant 
Apparatus
Beyond Boundary Line, 
within 12 miles of coastline; 
Inside Boundary Line; or 
Lakes, Bays, Sounds, Rivers
Less than 36 
feet in length
Buoyant Apparatus
 
 
Table 7: Survival Craft (Warm Water) 
Vessel Area Type Device Requirement
Beyond 50 miles 
of the coastline
All
Inflatable life raft with 
SOLAS A Pack
Between 20-50 
miles of coastline
All
Inflatable life raft with 
Coastal Pack
Beyond Boundary 
Line, within 20 
miles of coastline
All Life Float
Inside Boundary 
Line; or lakes, 
bays, sounds, or 
rivers
All None
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Table 8: Survival Craft (Great Lakes) 
Vessel Area Type Device Requirement
Great Lakes, cold 
waters
36 feet or 
more
Inflatable Buoyant 
Apparatus
Great Lakes, cold 
waters
Less than 
36 feet
Buoyant Apparatus
Great 
Lakes,beyond 3 
miles of coastline, 
warm waters
All Buoyant Apparatus
Great Lakes, 
within 3 miles of 
coastline, warm 
waters
All None
 
 
 
Table 9: Distress Signals 
Vessel Area Device Requirement
Oceans, over 50 
miles from the 
coastline
3 parachute flares, 6 
hand flares, 3 smoke 
signals
Oceans, 3-50 miles 
from the coastline
3 parachute flares, 6 
hand flares, 3 smoke 
signals
Coastal Waters
Night: one S.O.S. 
electric light, Day: 3 
approved smoke 
signals, or 3 approved 
flares for both day and 
night              
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Table 10: EPIRBs 
Vessel Type EPIRB Required
36 feet or more in 
length
406 MHz Category I
36 feet or more in 
length with flotation 
material
406 MHz Category I or 
406 MHz Category II
Less than 36 feet in 
length
406 MHz Category II
 
 
 
Table 11: Fire Extinguishers < 65' 
Length                         
(feet)
No Fixed Fire Extinguishing 
System in Machinery Space
Fixed Fire Extinguishing 
System in Machinery Space
Less than 16 1 B-I 0
16 to less than 26 1 B-I 0
26 to less than 40 2 B-I 1 B-I
40 to less than 65 3 B-I 2 B-I
 
*One B-II extinguisher may be substituted for two B-I extinguishers. 
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Table 12: Fire Extinguishers > 65' 
Space Type Quantity/Location
Safety areas, 
communicating corridors
A-II
1 in each main corridor not 
more than 150 feet apart (OK 
in stairways)
Pilothouse C-I 2 in vicinity of the exit
Service spaces, galleys B-II or C-II
1 per 2500 sq. feet or fraction 
thereof, suitable for hazards 
involved
Paint lockers B-II
1 outside the space in 
vicinity of the exit
Accessible baggage and 
storerooms
A-II
1 per 2500 sq. feet or fraction 
thereof, in vicinity of the 
exits, either inside or 
outside space
Workshops and similar 
spaces
A-II
1 outside the space in 
vicinity of the exit
Internal combustion 
propelling machinery
B-II
1 for each 1000 BHP or 
fraction thereof; not less 
than 2 or more than 6
Electric propulsion motors 
or generator unit of open 
type
C-II
1 for each propulsion motor 
generator unit
Auxiliary spaces B-II
1 outside the space in 
vicinity of the exit
Internal combustion 
machinery
B-II
1 outside the space in 
vicinity of the exit
Electric propulsion motors 
or generator unit
C-II
1 outside the space in 
vicinity of the exit
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Table 13: Minimum Number of Fire Extinguishers > 65' 
Gross Tonnage           
(Over)
Gross Tonnage                   
(Less Than)
Minimum Number
0 50 1
50 100 2
100 500 3
500 1000 6
1000 Unlimited 8
 
*Vessels over 300 gross tons are also required to be fitted with either a B-III semi-
portable or a fixed fire extinguishing system in the machinery space. 
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Table 14: First Aid Equipment and Training 
People Onboard
People Certified in                
First Aid (FA) and CPR
3 to 16 1 in FA and 1 in CPR
17 to 49 2 in FA and 2 in CPR
50 or more 4 in FA and 4 in CPR
 
 
 
Table 15: Communication Equipment 
Operating Area Comm. Equipment
0 to 20 miles                    
(from coastline)
VHF 156-162 MHz band
20 to 100 miles               
(from coastline)
VHF 156-162 MHz and  2-4 MHz band 
Radiotelephone transceivers
more than 100 miles    
(from coastline)
VHF 156-162 MHz and  2-27.5 MHz 
band Radiotelephone transceivers
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Appendix E: Dockside Safety Examination Form 
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Appendix F: Pre-Trip Vessel Safety Checklist 
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Appendix G: At-sea Boarding Form  
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Appendix H: Interview Protocol/Questions for Commercial Fishermen 
For our interviews with commercial fishermen, we began by introducing ourselves as 
Worcester Polytechnic Institute students. We told the fishermen that we were conducting 
a research project on the effectiveness of the MOA and National Observer Program in 
reducing fishermen casualties. Furthermore, we mentioned that all the information we 
gathered would be confidential, and that no names would be included in our final report. 
To accomplish this we used an informed consent form approved by the WPI IRB. Below 
is the list of questions we asked during our interviews with commercial fishermen.  
 
 How long have you been a commercial fisherman?  
 How long have you been a captain? 
 What type of vessel do you usually work on? 
 What type of gear or equipment do you typically utilize to bring in a catch? 
 What are the greatest dangers that you encounter while fishing? 
 What do you find to be the most common safety deficiencies found on vessels? 
 Have you ever had an NMFS observer onboard? If so, what years? 
 Has fishing become safer since the implementation of the MOA and/or NMFS 
Decal Policy? 
 Are there any changes you would like to see made to the National Observer 
Program or the MOA? What are they and why?  
 Are there any changes you would like to see made to USCG safety regulations? 
What are they and why? 
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Appendix I: Informed Consent Form for Commercial Fishermen 
 
 
Informed Consent Agreement for Participation in a Research Study 
 
Principal Investigators: James Hanlan 
     Lauren Mathews 
 
Contact Information: Tel. 508-831-5438 Email: jphanlan@wpi.edu 
                                      Tel. 508-831-5936 Email: lmathews@wpi.edu   
 
Student Investigators: Forrest Dwyer 
      Michael Mourkas 
      Heather Sebastian 
 
Contact Information: USCG Headquarters 
     2100 2
nd
 Street, SW 
     Washington, D.C. 20005 
                                      Tel. 202-372-1202 Email: Forrest.P.Dwyer@uscg.mil 
 Tel. 202-372-1204 Email: Heather.S.Sebastian@uscg.mil 
     Tel. 202-372-1203 Email: Michael.A.Mourkas@uscg.mil 
 
Title of Research Study: Validating Safety on Commercial Fishing Vessels 
 
Sponsor: United States Coast Guard 
 
Introduction: 
You are being asked to participate in a research study.  Before you agree, however, you 
must be fully informed about the purpose of the study, the procedures to be followed, and 
any benefits, risks or discomfort that you may experience as a result of your participation.  
This form presents information about the study so that you may make a fully informed 
decision regarding your participation.  
 
Purpose of the study:   
In this project we will determine the effectiveness of the Memorandum of Agreement on 
Observer Safety at reducing casualties and fatalities of observers and commercial 
fishermen. Furthermore, we will provide recommendations for new or changed 
regulations.  
 
Procedures to be followed:   
You will be interviewed regarding your opinions and experiences with NMFS observers 
as part of the National Observer Program.  
 
Risks to study participants:   
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Coast Guard intervention is one area that could lead to participants feeling emotional 
discomfort. Participants may feel that their responses will be shared with the  
Coast Guard and then used to target them. This will not happen because of measures 
described in the sections below. 
 
 
Benefits to research participants and others:   
There are several benefits for this research. First the research has the potential to make 
commercial fishing safer for all those involved, including study participants.  
 
 
Record keeping and confidentiality:   
Records of your participation in this study will be held confidential so far as permitted by 
law.  However, the study investigators, the sponsor or it’s designee and, under certain 
circumstances, the Worcester Polytechnic Institute Institutional Review Board (WPI IRB) 
will be able to inspect and have access to confidential data that identify you by name.  
Any publication or presentation of the data will not identify you. 
 
 
Compensation or treatment in the event of injury:   
No physical injuries will result from this study, nor should any economic or social 
impacts occur. You do not give up any of your legal rights by signing this statement. 
 
 
For more information about this research or about the rights of research 
participants, or in case of research-related injury, contact:  
Forrest Dwyer, Michael Mourkas, or Heather Sebastian, USCG Headquarters, 2100 2
nd
 
Street, SW Washington, D.C. 20005 (Tel. 202-372-1202). You may also contact the chair 
of the WPI Institutional Review Board (Professor Kent Rissmiller, Tel. 508-831-5019, 
Email:  kjr@wpi.edu) or WPI’s University Compliance Officer (Michael J. Curley, Tel. 
508-831-6919, Email:  mjcurley@wpi.edu).  
 
 
Your participation in this research is voluntary.  Your refusal to participate will not 
result in any penalty to you or any loss of benefits to which you may otherwise be 
entitled.  You may decide to stop participating in the research at any time without penalty 
or loss of other benefits.  The project investigators retain the right to cancel or postpone 
the experimental procedures at any time they see fit. Data obtained in this study will 
become the property of the investigators and WPI. If you withdraw from the study, data 
already collected from you will remain in the study.  
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By signing below, you acknowledge that you have been informed about and consent to 
be a participant in the study described above.  Make sure that your questions are 
answered to your satisfaction before signing.  You are entitled to retain a copy of this 
consent agreement. 
 
 
 
___________________________   Date:  ___________________ 
Study Participant Signature 
 
 
 
 
___________________________                                
Study Participant Name (Please print)    
 
 
 
 
 
____________________________________ Date:  ___________________ 
Signature of Person who explained this study 
Approved by WPI IRB 
From:  10/29/2010 
To:  10/28/2011 
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Appendix J: Interview Protocol/Questions for NMFS Observers 
 How long have you been an NMFS observer? 
 Roughly how many trips have you taken? 
 Do you typically work on a certain type of vessel? If yes, which type(s)? 
 Do you typically work in a specific area or region? If yes, which area(s)? 
 Have you ever had to cancel a trip due to a vessel’s condition? 
 Have you ever had to cancel a trip due to crew behavior or state? 
 What do you find to be the most common safety deficiencies found on vessels? 
 Have you ever encountered an emergency situation while observing? 
 Has observing become safer since the implementation of the MOA and/or NMFS 
Decal policy? 
 Are there any changes you would like to see made to the National Observer 
Program or the MOA? Why? 
 Are there any changes you would like to see made to USCG safety regulations? 
Why? 
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Appendix K: Commercial Fishermen Interview Summaries 
 
Interview #1 with a Retired Commercial Fisherman 
Date: December 2, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Michael Mourkas, Heather Sebastian, Retired commercial 
fisherman via telephone 
Secretaries: Michael Mourkas, Heather Sebastian 
 
 Felt the greatest dangers were no knowledge of how to use the safety/survival 
equipment, as well as no new boats (age and fleet are huge dangers) 
 Most common safety deficiencies he felt were stability issues; with changing 
captains (changing hands) on the same vessel, which brings piping issues and gear 
changes 
 Within his job now, he checks safety equipment such as EPIRBs. About 50% of 
the fleet in his port is more safety conscious 
 When he was a fishermen and had an observer onboard, he had no problems with 
him/her; the observer would explain the liabilities, stand out of the way and stay 
away from his gear 
 He feels that the MOA and NMFS policy are working and fishing is becoming 
safer. They have done a lot to make the vessels safer, especially the Dockside 
Safety Exams (DSEs). 
 With regards to changes, he feels that monthly safety drills should be mandated 
because there is a huge lack of knowledge on how to use the safety equipment. 
When it comes time to use this equipment in an emergency situation, there is no 
time to read the directions. There’s also knowledge on how to properly test or 
change the batteries on EPIRBs is lacking which is one reason fishermen tend to 
be afraid of them. 
 He feels that the 2012 CG Authorization Bill will help to resolve issues of 
stability 
 
 
Interview #2 with a Commercial Fisherman 
Date: December 2, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Michael Mourkas, Heather Sebastian, Commercial fisherman 
(via telephone) 
Secretaries: Michael Mourkas, Heather Sebastian 
 
 Felt that the greatest danger to commercial fishermen is the government: this is an 
economical era and fishermen are being forced to cut back on quotas. He agrees 
with safety regulations, but cut backs are dangerous because they detract from the 
maintenance of the vessels. Fishermen don’t want to be ruled by regulations made 
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by the government. These haul outs lead fishermen like him to take as little 
insurance as possible out on his boat. They “built these fish stocks and now 
they’re being taken away.” Fishermen aren’t going to stop fishing. 
 He feels that maintenance is the most common safety deficiency because of how 
expensive it is. They are forced to check their life rafts yearly and it costs them 
$1,000 to do so. 
 He’s had hundreds of observers on his vessels, both before and after 2004/2005 
and doesn’t feel like fishing has become any safer. Doesn’t feel as if the MOA 
and NMFS policy have been effective. He is concerned with how much power the 
observers are given to cancel a trip. Also doesn’t feel as though the observers 
should check the EPRIBs. 
 He doesn’t have any issues with the USCG, as he feels as though it is the most 
professional government agency there is, but it’s the regulations he doesn’t like. 
He would rather the DSE be sufficient enough and that the observer should not 
touch his things (like the EPIRB), as he doesn’t like people working with his 
safety gear. 
 When the CG issues him a DSE yearly, he feels as though the CG should do a 
safety check right there because the “CG guys are well-trained and thorough 
enough” to do so. They also could give some safety instructions while giving the 
DSE, to show the fishermen where things would be most effective, instead of just 
checking if they have said safety equipment. 
 He agrees with safety and he has safety drills with his crew to ensure their safety, 
but doesn’t think anything should be mandated. 
 Just as there is an EPIRB sticker that lasts 90 days, he feels there should also be a 
life raft sticker that would last for two years if the raft is under ten years old. 
 Feels that there are only “true fishermen” left and while he has a lot of respect for 
the CG, it is not necessary to force anything upon these fishermen. As he said, it’s 
“not a perfect world, but if you pay attention you should be fine.” 
 
 
 
Interview #3 with a Commercial Fisherman 
Date: December 3, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Michael Mourkas, Heather Sebastian, Commercial fisherman 
(via telephone) 
Secretaries: Michael Mourkas, Heather Sebastian 
 
 Felt that the most dangerous part of commercial fishing was that it was real easy 
to slip and fall on something or overboard 
 Fishing could be dangerous for those that work alone while on a fishing vessel 
 One common problem is vessels not being used for their intended purpose, 
potentially causing stability problems 
 Believes that EPIRBs should be correlated with the vessel monitoring system 
(VMS) to give a better reading on where the vessel is 
 Has had multiple observers on his boat with no problems  
 Would like to see crew training available for low cost 
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 Has kept  safety equipment up to date even before the MOA because if he had 
been boarded he would’ve been sent back to port 
 Likes the safety decal because it gives people another opportunity in the year to 
check their equipment to see if it’s still up to date. 
 Fishing hasn’t gotten safer after the MOA because it’s inherently dangerous 
 The more environmental regulations there are, the less money commercial 
fishermen make which means the less money that they will spend on maintenance 
 Fishing isn’t just about the fish it also a job for fishermen 
o Government needs to decide if it wants a high fish stock with no 
fishermen or a balance of both 
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Appendix L: NMFS Observer Interview Summaries 
 
Interview with NMFS Observer Jason Dean  
Date: November 30, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Jason Dean (via telephone) 
Secretary: Heather Sebastian 
 
 NMFS observer for seven years 
 Over 1,000 days at-sea 
 Estimated 75% of observing work done on offshore trawlers 
o Also spent time on purse seiners, gill netters 
 Has been deployed throughout New England 
 Never had to terminate a vessel trip 
o Voyage delayed once (crew had to repack life raft)  
o Never felt unsafe with crew 
 Only violation issued was due to expired USCG safety decal 
 Believes the most common safety deficiency on commercial fishing vessels is the 
hydrostatic releases for EPIRBs and life rafts. Also the EPIRB and EPIRB 
batteries tend to expire 
 Never been in an emergency situation while observing or had to abandon ship, 
although while he has been onboard vessels, crewmembers have: 
o Split head open  
o Hydraulic fluid sprayed into eyes (had to be life flighted off vessel) 
o Vessel had to be towed back to port after black smoke from engine 
 Feels that observing is much safer now then it was before the MOA and NMFS 
decal policy. Described the difference as night and day, and attributed this to: 
o improved training  
o USCG safety decal 
o Life rafts 
o Automated External Defibrillators 
 The biggest change he wanted to see was the implementation of a life raft 
certification system 
o Rafts are located on wheelhouse roof with EPIRB and can difficult to 
inspect 
 Also wanted to see entire checklist be valid for 30 days 
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Interview with NMFS Observer Charles Pitts  
Date: November 30, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Charles Pitts (via telephone) 
Secretary: Forrest Dwyer 
 
 Observer for 7 years, 5 of which have been with NOAA 
 Over 900 days at-sea  
 Has observed on almost all types of vessels 
 Deployed mostly in New England occasionally as south as New Jersey 
 Has had to terminate one trip 
o Crew wouldn’t let him check EPIRB 
 Believes that the most common safety deficiency is the hydrostatic releases on 
EPIRBs and Life Rafts 
 Has never encountered an emergency situation while observing 
 Does not believe that observing has become safer since the MOA and NMFS 
regulations 
o Safety decals do not take into account the hull condition of a vessel 
 Believed that implementing a certification program for life rafts would be a good 
idea 
 
 
 
Interview with NMFS Observer Jason Orifice 
Date: December 1, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Jason Orifice (via telephone) 
Secretary: Heather Sebastian 
 
 Will have been an observer for 7 years this coming May 
 Approximately 1500-1800 days at-sea 
 Mostly works on George’s Bank draggers, some scallopers, trawlers,  
o Also worked on gill netters, fly netters, seiners 
 Has had to cancel 2-3 trips due to safety violations 
o 2 in North Carolina 
o 1 or 2 in New Bedford due to Safety Decal 
 Believes the most common safety deficiency is an invalid decal 
o Often times equipment has recently expired 
o EPIRB certification also a problem 
 Gives the captain the choice to either delay the trip, cancel the trip, or fix the 
violation 
 Has run into problems with issuing dates being confused for expiration dates, 
which leads to a violation 
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 Captains are often afraid to touch the EPIRBs due to fear of breaking them, and 
many believe that only the USCG is allowed to maintain the EPIRBs 
 Has encountered many emergency situations while observing 
o Captain tried to surf 21’ vessel over 23’ waves, almost capsized 
o Pipe burst in engine room and flooded vessel, captain had to hot wire bilge 
pumps, vessel came close to sinking 
o A Captain wouldn’t let him leave the wheel house to perform observer 
duties 
o While fishing at George’s Bank vessel suffered catastrophic engine 
failure, drifted down to RI with 50 knot winds 
o Lost chunk of eye 6 hours into an 8 day trip  
 Doesn’t believe that the MOA or PTVSC could have avoided these emergency 
situations 
 Believes that the training observers get is excellent and prepares them well 
 
 
 
Interview with former NMFS Observer Cara Sands 
Date: December 1, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Cara Sands (via telephone) 
Secretary: Heather Sebastian 
 
 Was an observer for 1+ years, now works in NMFS office 
 Worked an average of 12 sea days per month during that time 
 Mostly worked on draggers and scallop vessels and 1-5-day trips on gill nets 
 Deployed mostly to New Jersey 
o Several down south and off Long Island 
 Never had to cancel or delay a trip 
 Most common deficiencies: 
o Safety decals 
o Life Raft 
o Hydrostatic releases 
o EPIRB batteries 
 Has experienced resistance to checking EPIRB dates 
 Never had an emergency situation 
o Expected one crewmember of drinking (later fired) 
 Graduated from the 2-day observer training program 
o Goes back every 18 months to stay well prepared 
 
 
 
 
 
 
 
105 
Interview with former NMFS Observer Narayan Elasmar 
Date: December 1, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Narayan Elasmar (via telephone) 
Secretary: Heather Sebastian 
 
 Has been an observer since April 2009 
 195 Days at-sea 
 Mostly on Trawl vessels and draggers 
 Typically operates out of New England and Long Island 
 Never had to cancel or delay a trip 
 Believes that the EPIRB Visual Inspection Cards are great 
 
 
 
Interview with NMFS Observer Rob Bland 
Date: December 3, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Michael Mourkas, Rob Bland (via 
telephone) 
Secretary: Heather Sebastian and Michael Mourkas 
 Has been an observer for 6.5 years 
 950 Days at-sea 
 Mostly draggers, yet has been on multiple kinds of vessels 
 Typically operates out of Massachusetts on vessels operating in the George’s 
Bank area 
 Has had to delay a trip, but deficiency was easy to fix, and within a couple of 
hours trip was back on 
 Most common deficiencies: 
o Safety decals 
o Life Raft 
o No problems with the EPIRBs 
 Believes that commercial fishing is safer after the MOA signing 
 Fishermen are more aware of their safety equipment and expiration dates 
 Sometimes Mr. Bland would point out a deficiency and the fishermen would be 
stubborn and say something to the effect of, “you’re just trying to keep us in.” 
 If a deficiency is found by the Coast Guard during an at-sea boarding they will 
just send the fishermen in anyways 
 Says that the EVIC is a good program 
 Observer checklist questions are straight forward 
 Since the boats are so old maybe the hulls should be checked for strength, and the 
vessel for stability 
 Mandatory safety drills might be a good idea to do during the dockside safety 
examination 
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Interview with NMFS Observer Paul O’Donnell 
Date: December 3, 2010 
Location: USCG Headquarters, Washington, D.C. 
Attendees: Forrest Dwyer, Heather Sebastian, Michael Mourkas, Paul O’Donnell (via 
telephone) 
Secretaries: Heather Sebastian and Michael Mourkas 
 Has been an observer for 20 years 
 5000+ Days at-sea 
 Has sailed on every kind of vessel there is, even lobster boats which observers 
don’t cover anymore 
 When asked the question, “What is the most dangerous type of fishing?” He said 
that they are all dangerous with their own inherent problems/dangers 
 If he had to pinpoint the most dangerous he said scallopers due to metal dredges 
swinging overhead, a lot of heavy parts, and that people could get dragged into 
the water or lose a limb 
 Hasn’t had to cancel a trip, delayed one because the safety decal had expired 
 Fishermen forget when their equipment is about to expire so when he does his 
safety checklist he gives the captain a list of the dates when the equipment 
expires. Most of the time the captain is surprised to see the dates and is glad to 
have the information 
 He thinks that the EVIC cards are a brilliant idea 
 Believes the most common deficiency is expired equipment, most of the time the 
captains just don’t know the equipment is going to expire 
 Thinks that captains should be given a list of all of the expiration dates of their 
equipment  
 Since the safety decal is mandatory now, fishermen are more aware of safety 
 Most insurance companies now also actually require: 
o A safety decal 
o Up to date records 
o Captain and crew safety drills 
 Some captains now go out to sea and conduct safety drills to increase awareness 
 Fishermen are the “last cowboys” and the USCG are the government, fishermen 
are happy to see them when they need the USCG but can be like a “big brother” 
because they are always watching 
 Members of the commercial fishing industry are starting up safety training 
programs 
 USCG is trying to become more “industry friendly” 
 State boats are federally regulated 
 Have the USCG put a list of dates of expiration on a piece of paper during the 
dockside safety examination 
 Adding the life raft to the EVIC card is a great idea 
 Have a USCG representative at the observer safety training sessions 
 Have more experienced people go out on the group training trips showing them 
not just what to do but also what not to do 
 Keep the examples safe but realistic dangers on a commercial fishing vessel 
107 
Appendix M: NMFS Fishing Permit Conditions 
  
  
